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Abstract (English version)

The health emergency due to the outbreak of B¥ID-19 pandemic has revolutionized the lifestyle

of modern society on a global scale. This upheaval has had consequent repercussions on the world
economy, where it is difficult to imagine a sector that has not been directly or indirectly affected,
evenwith paradoxically positive effectsometimesby the spread of the virus.

The followingMaster Thesigocuses on the Italian cultural heritage sector and stems from a project
commissionedo Politecnico di Milandoy three museums in northern Italy: iBallerie Estens of

Modena, theMusei Realiof Turin and the Palazzo Ducabé Mantua. The objective of the working

group was the construction of a model capablestimatingthe economic impact of the pandemic

on themuseums, with respect to the occurrence oibua potential scenarios. The model was built
considering both quantitative data and qualitative aspects. In fact, if on the one hand the data provided
by the three museums and the statistics made available by the Ministry of Cultural Heritage and
Activities and Tourism made it possible to estimate a fundamental parameter such as the number of
potential visitors that would have occurred in the absence of pandemic, on the other hand, it is not of
secondary importance to consider the sociological and pgibal repercussions that thardemic

and the consequent containment measures have had on citizens. Will they be readily willing to visit
a public place after what has happened? How much will the new safety regulations impact on a
visitor's perception athe "experience" of visiting a museum?

It should also bestressedhat this model is not a consequence of an a posteriori study of the
consequences of the pandemic, as the research began in the first weeks of March 2020, when the
whole natiorwas facing the lockdown and a crisis which, likely, has been the biggestisnoest

war period. Therefore, ihMaster Thesiss alsoaimedto describe thelevelopment process behind

the model which needed to badapéd to the evolution of health conditions and to progressive
ministerial directives, in a situation that has mewecurred before and, consequently, in an
environment characterized by strong uncertainty and difficulties in making reliable forecasts.

In conclusion, although the modebs born a aresporseto the request of the three aforementioned
museums, the hope of the working group is that this will not be limited only to these realities, but that
it will become a useful support tool for the whole culturatitagesector in the management of

emergencyand postemergencyeriods

VI



Abstract (Italian version)

Loemergenza sanitaria dovu®wWD-18 hd rigolunosaiorsg scalee d e
globale lo stile di vita della societa moderna. Questo stravolgimento ha avuto conseguenti
ripercuss o n i sull 6economi a mondi al e, dove risulta
colpito, direttamente o indirettamente e talvolta con effetti paradossalmente positivi, della diffusione
del virus.

Il seguente lavoro dlesi si focalizza sul skire italiano dei beni culturali e nasce da un progetto

commissionato al Politecnico di Milano da tre musei del nord Itai@allerie Estensdi Modena, i

Mus ei Real i di Torino e il Pal azzo Ducal e di
costruzione di un modell o capace di stimare |
al verificarsi di diversi scenari potenziali. Il modello e stato costruito considerando sia dati

quantitativi, che aspetti di natura qualitativa. Infatti,dseun lato i dati forniti dai tre musei e le
statistiche rese disponibili dal Ministero dei Beni e delle Attivita Culturali e del Turismo hanno reso
possibile la stima di un parametro fondamentale come il numero di potenziali visitatori che si sarebbe
vei ficato in assenza della pandemi a, dall 6alt
ripercussioni sociologiche e psicologiche ch@andemi& le conseguenti misure contenitive hanno

avuto e avranno sui cittadini. Saranno questi prontamente digfiasvisita di un luogo pubblico

dopo quanto successo? Quanto le nuove norme di sicurezza impatteranno sulla percezione che ha ur
visitatore riguardo fAl édesperienzao della visi
Occorre inoltre precisare che questo modello non é consegdenr® studio a posteriori delle
conseguenze della pandemia, in quanto la ricerca € iniziata in corrispondenza delle prime settimane
di Marzo 2020, quando | 6intera nazione sSi app
probabilmente, é stala piu grande crisi dal dopoguerhaavoro di Tesi e anche, dungdecalizzato

alla descrizione del processo di svilughla base dahodellg per il quale é stato necessaaattasi

all 6evoluzi one del |pegressive diretizvé noimsteriak, @ nna sit@azidnemae a |
verificatasi in precedenza e, di conseguenza, in un ambiente caratterizzato da forte incertezza e
difficolta nel realizzare previsioni affidabili.

Concludendo, sebbene il modello nasca come rispstarichiesta dei tre musei sopracitati, la
speranza del gruppo di lavoro € che questo non venga limitato solamente a queste realta, bensi che
diventi un utile strumento di supporto per tutto il settal® beni culturai nella gestione

del | 6 e mdal gpeemergenae

VI



Executive Summary

This Master Thesis aims to present the research project that was carried out by a working group of
Politecnico di Milanowith the main objective dfuilding a model capable of assessing the economic
impact thathe COVID-19 pandemic has had on museuiiifss project was born as a response to a
request directly made by three northern Italian museums, which were facing the sudden closure of
their regular activities as a consequence of the generalized lockdowremtitieecountry started on

March 9, 2020. These are respectively: the Gallerie Estensi of Modena, the Musei Reali of Turin and
the Palazzo Ducale of Mantua.

The World Health Organization officially recognized COVID as a pandemic on March 11, 2020.

This has beerthe beginning of mout of the ordinarperiod, which led to a real revolution in people

daily lives, in social relations, in the ways of conducting business, in the modalities of education and
possibilities for cultural enrichmenthe global leding consulting firm McKinsey & Company,
together with the Oxford University Economic Department, have summarized tiieitwop er at i v e
our twithntleedtradeoff between safeguarding lives and safeguarding livelihoods. The first
translates intavith the avoidance of the virus spread while sourcing for a better treatment and the
vaccine while the second can be briefedte commitment of governments to protect the economy,

in particular the businesses most affected by the lockdown effects, togethénevireparation for

the return to a fpartial nor mal i. Howeverwiha has t h e
been considered as certain fact from scholars of the iseddpss In GDP of the most affected nations
between the 8% and the 13%.

It is in this strongly uncertain and new underlying environment that the working group operated,
according also to the directives and insights of the practitioners of the collaborating institutions which
requested this research project.

After a purely intrauctive Chapter, this Master Thesis presents the literature review that has been
conducted in order to familiarize with the concepts over which the research project is focused. The
first part of this process was focused on the concept of museum, of Wwhictost famous definition

is provided by the International Council of Museums (ICOM) in 2007:

A A mu s e u nAprofit,perrmanamtanstitution in the service of society and its development, open
to the public, which acquires, conserves, researches, comates and exhibits the tangible and
intangible heritage of humanity and its environment for the purposes of education, study and

enjoyment . 0

Vi



This statement is considered as a standard reference for scholars and practitioners of the field, but the
researh tackled several aspects of museal activities. At first, a historical overview is provided, in
which the evolution of museums has been analysed: startitid temtury BC with the erectiorihe

Museum of Alexandria in Egygty King Ptolemyl, and concluding with the present days museum
conception, with the latest technological development which have radically changed the visitor
experience (G. Beretta & L. Pirti, 2019). Thu
sanctuary ofthtluses 6 and a sacr al place dedicated to
and businessriented approaglin which museums are seen as organizations to be managed.
Furthermore, studies about how the concept of museum is integrated within s@sietypden
considered. These varies from considering the museum as an institution with educational purposes,
to being a complex timspace dimension, capable of narrating histories behind the artwork exposed
and creating a link with the audience visitingthéM.T. Balboni Brizza, 2000). There are also
scholars which pointed out the possible contradictions that museums might generate, from the
possibility of manipulating history (G. Pinna, 2003) tothe r eat i on of a (Amar ket
Lugli & V. Vercelloni, 2009.

Beside these existential considerations, the research also analysed the current classifications in which
museums are groupefilpm the general one proposed by UNESCO in 1984, to the list applied by
ISTAT in Italy. Precisely, it has been alsecessary to consider the fact that, in Italy, the jurisdiction
provides a list omuseums with special autonomy, the first 20 institutions belonging to this category
are identified in the Decree of the President of the Council of Ministers of 29 Audustr®0171,

in force since 11 December 201¥owadays, the number has been augmented to 40 museums,
following the Article 33 of the Decree of the President of the Council of Ministers 2 December 2019,
no. 169 All of the three northern Italian museums wahihave requested and contributed to this
research project, belong to the first list of 20 special autonomy museums, published in 2014.
Museums have also been studied from an economic point of view, as organizations capable of
generating value. Among sewaéstudies consulted, the most relevant is represented by the application

of Porter Value Chain to cultural institutions. This was made by Michael Porter himself, in 2006, with
the publicatioi St r at e gy fAocordingto thecautmoghe primary activitiefor museums
concern the acquisition of cultural heritage for its preservation and further exhibition and
communication to the community. To support these activities, processes regarding the infrastructure,
the human resources, the fined@spect, the content and the educational programs, must be held.

The museums surplus will dependtbe effectiveness and efficiency of theséivitieswhich, at the

same time, willdepend on the value museums are able to deliver to their visitersiecessary to

notice how when analging these particulamstitutions, Porter does not define the value generated

IX



in financial terms butatherasfisocial benefits, a termwhich include customer value, community
outreach, and public servic&@his is coherent with many other studies about museums value
generation.

After some insights regarding the three northern Italian museums directly involved in this research
project, the second part of the literature review tackles the pandemic outbreak andsthie pos
consequences that this extraordinary event might generate. There are several research and studie:
about the topic, knowledge production is daily enriched by publications made by different authors
such as scholars belonging to different fields, dtesisnstitutions, consulting firms. However, if on

the one hand gathering information on the underlying environment is fundamental in order to carry
out the purposes initially declared at the beginning of the research, on the other the nature of this
project is strictly connected to the -field application of thedevelopedmodel, allowing museums
practitioners to have an easy to use, but at the same time complete, instrument in order to actually
assess the magnitude of the losses due to the CQYI@utbeak. In aruncommorway, part of the
literature review process consisted in the continuous being up to date with the latest initiatives
undertaken by the Italian government in order to fight the virus spread through the limitations of the
number of contagins. The consequences of the continuous limitations concerning mobility and social
relationships can be synthesised, as regards the cultural heritage sector, by the following sentence of
Antonio Tarasco, the directaf Service | of the Directorate Genefat Museums of thdtalian

Ministry of Cultural Heritage and Tourism

AThe situation isnot happy at all [...]. We have a revenue production method based mainly on
ticketing. Therefore, the interruption of the service immediately leads teufif@ession of about

90% of revenu® , while the other 10% i s related to an

In the end, the literature review led to identification of the research gaps that this Master Thesis is
supposed to fill, which are expressed in the following tesearch questions formulated. Off course,
when reading this document, it is also necessary to consider the fact that the literature review process
has been carried out at the beginning of the COY®Doutbreak, when uncertainty about future

outcomes waat its peak:

1. Which numbers or indicators can be used for assessing the economic impact of the T30VID
over museums, that can be easily read but complete at the same time?

2. How is it possible to foresee potential evolution of the current scenario (agdi R220)?



The attempt to answer to these research questions led to the choice of adopting a multiple scenario
approach, taking into consideration both quantitative and qualitative asp&etsTable below
contains the reference schema over which the muakebeen developed. Briefly, a large part of the
work consisted in exploiting historical data belonging to a pre COGMUBituation, in order to create

a basis for forecasting the expected number of visitors willing to attend museums ircdiledo
APda 20 (coinciding with the reopening of act

for computing the economic losses deriving from the pandemic outbreak.

Opening Closure Reopening (Phase 21
o Forecast of expected
Visitors 0 .
visitors
Certain data Forecast of the
Revenues € 0.00 revenue loss due to

the number of visitors

Tablel: General framework for the research

The following four key points resume all the hypothesis made by the working gnodgrlying the
presented model:

1. Who will be able to visit the museum at the reopenidgspite the strong uncertainty as regards
the actual date of the reopening, what was clearly imaginable and suggested, was the fact that the
reopening would have been a gradual process and not a total comeback teamengency
normality. Tothisexten, t he concepts of I talian fARegi on
these, together with the Municipalities, Metropolitan Cities and the State itself, represent the five
constitutive elements of the 1[I taliven bRe pduebls
(ISTAT, 2018). The hypothesis of progressive reopening has been formulated using these borders
to mark the progressive increment of available audience willing and capable of visiting the
museums. This increase of potential public is functiatheffact that, if the pandemic conditions
will improve, the government will potentially increase the possibilities of people to move across
these boundaries, until the point in which travels in the entire country will be allowed (even in
absence of a pactular motivation), restoring a mobility situation similar to the one previous to
the COVID-19 outbreak.
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2. How many visitors will there be at the reopenitig8 possible to forecast the number of expected
visitors as regards 2020 using statistical techniques, however this number alone has not been
considered as sufficiently precise to estimate the losses occurred in reasons of the pandemic
emergency. Indeedk is necessary to take into consideration the differences in terms of visitors
presence across the months of the year, as well as the fact that the frequentation of museums after
the attended reopening will be affected by the graduality of the procestsiwf to normality. As
concerns this latter component, museums made available data about the attendance of the first
week of March 2020, in absence of the emerganegsureswhich have been used as base to
compute the initial number of visitors that seeinstitutions will welcome at the reopening,

through the definition of a coefficienta med f#APar ti ci pati on Rateo.

0 DI O Qw"gyrr",'x'o"(‘pn?g)()d’m Qo HIQEQO OI'A ¢ dth w00
O Qws@ad 0 QD ¢ i'ap ¢ 81éd b 600

3. How will the number of visitors growPhe process of answering this interrogative led to the
understanding of the necessity to build a model based on different scenarios. Being the growth of
visitors mainly influenced by the mobility conditions, forecasts are realized taking into
consideratios two main components. The first, is the mobility allowed by governmental
institutions. As previously mentioned, for this component the Italian administrative borders have
been considered as a good proxy of what could happen in the future: the morelttne hea
conditions will improve, the larger will be the bounders in which individuals will be able to move
without restrictions. The second component, instead, is related to a morgsydiological
aspect. Several experts wonder about the impact of thitiess activated as a response to the
health emergency on the society in general, Zignale (2020) mentionedthiat t i s c | ear
context of restriction of mobility, in addition to the various physical and real movement
implications of the individal, a fundamental part is reserved for the psychological aspect that
the restriction imposes. Feeling limited, suddenly, by an institutional restriction, due to a global
health alarm, which blocks daily mobility, determines, on a psychological levelgtheedof
emer gency we aBestoca & al.y 2020} atso poiat out thab the fear sown by the
contagion from COVIB19, which has hit most in urban centres due to the greater density and
mobility of the population, will continue to constitutefindamental socimatural relational
element in infra, inter and exttaban life. Due the mukscalar volume of mobility, from micro
to transnational, this brings consequences for safety, the environment and health. It will therefore
be necessary to 4ienagine new methods of transportation. Giungato (2020) refers to a state of
persistent fear in which the common citizen has found himself immersed in the days of lockdown,
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alimented by the continuous succession of alarming and crude images. One abdwe all, t
procession of wagons of the Italian Army that leads to cremation the bodies of the dead, crossing
in silence a night and deserted Bergamo, comparing this image to the image described by Manzoni
in the novelf | Pr o me g1827), obtheocari complely covered with naked corpses and
marked by evident signs of the disease, crossing the streets of Milan during the plague epidemic
of 1576. These are the reasons which lead the working group to include also a coefficient aimed
at taking into consideratiaie willingness of people to move and its growth month after month.
The Figure below provides an overview of the 24 scenarios identified crossing these dimensions,
the x and y axes relates to the mobility scenarios allowed by the government, presenting an
expected date for the regional mobility (y axis) and then the national mobility (x akis).
Cartesian plane is replicated three times, once for each level of the aforeme@Gtiowid Rate

of which a value equal to 5% has been identified as pessniéio as intermediate and 20%

represents the most optimistic point of view.

Mobility growth
&) 5% 10% 20% (2

ing
ing

1%t June 1%t June £ 1%t June

15 June 15 June 15 June

=) 15 August 15 July 15June (L )15 August 15 July 1SJune (& )15 August 15 July 15 June
National mobility timing National mobility timing National mobility timing

Regional mobility tim
Regional mobility timing
Regional mobility tim

Figure 1: The Multiple Scenarios Model

In this representation, the red block constitutes the most pessimistic scenario, in which the
possibility of an individual to move inside its home Region is denied untillJahyg the mobility
around the national territory will be allowed only after Augl with aGrowth Rateimposed

at 5%. On the other side, the green block is equivalent to the most optimistic scenario, with
regional mobility allowed from Jurieand the permission to travel around Italy starting from June
15, together with a&rowth Rateequal to 20%. The dates used were chosen consistently with the
measures adopted by the Italian government in the first half of the year 2020.

The generalized formula for computing the visitors in a certain month i, is given by:
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From this, it is possible to compute the loss in terms of visitors akiftaeence between the

expected visitors in case of absence of the COWMDutbreak and the numbers computed with

this technique. Month by month, it results in:
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4. How to convert these results into economic terns@der to obtain the economic assessment of

how this loss in terms of audience will impact on cultural institutionsast been possible to

exploit field data bthe collaborating institutions regarding 20lrf8deed a Monthly Revenue per

Visitor Coefficienthas beerdefined which provides the weight of each month i in terms of

revenues from visits:
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A synthesis of the forecasted losses, for each of the northern Italian institutionsarttichuted

to the research project, is showed in Figure 2.

Gallerie Estensi

€ 177K of
lost
revenues

€ 186K of
lost

revenues

VISITORS IN 2020

Optimistic ® Pessimistic

7% of expected visitors

Visitors Expected from 13% of expected visitors

Feb. 23 to Dec. 31,

2020 (Without covip) 122795

Musei Reali di Torino

€1.4M of € 1.8M of
lost lost
revenues

revenues

VISITORS IN 2020
Optimistic M Pessimistic
16% of expected visitors
28% of expected visitors

486.392

Palazzo Ducale di Mantova

0
€1.4M of : €1.7Mof
lost lost

revenues

revenues

Optimistic ® Pessimistic

9% of expected visitors
16% of expected visitors

341.967

Figure 2: 2020 losses computed through the application of the model
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Furthermore, it has also been possible to test the goodness of the Multiple Scenarios Model by
collecting data starting from June 2020, in which the Italian governaemnglly allowed the
reopening for cultural activities, till the end of October whensteond wave of the virus and the
consequent new dispositiolesl toanother closure period. In addition to this, it is also necessary to
mention thadue to complications arose consequently the health emergency and to issues related to
themanagement of the museums itself (one above all the nomination of the new Director), the Palazzo
Ducale of Mantua has been unable to follow the second part of this research project, and not even to
collaborate with the working group and the other two maggiinstitutions for the monitoring of the
context verified after the general lockdowiowever the numbers measured in this interebtime

have been quite closto the forecast range generated through the application of the .rodbdgter 5

is dedicagd to the analysis of the results and to test the goodness of the Multiple ScenariofAModel
synthesis of th@npact that the ongoing pandemic hadtlo@ collaboratingnuseumss provided in

Table 2 both in terms of visitors and in an economic sense

Gallerie Estensi of Modena Musei Reali of Turin
Visitors Revenues Visitors Revenues
2019 52,770 € ppZyy 177,875 € Qyozn
2020 11,426 € HNZcI 51,161 € OoOMTZn
Losses (%) 78.34% 78.51% 71.24% 67.73%

Table2: Museums field analysis from June to October 2020

If, on the one handhe main purpose of this Mater Thesis can be considered achieved, on the other
it is also true that the discussed model is subjected to some limitations, which can briefly be grouped

into:

1 The adopted forecasting techniguezen though the method chosienorder to compute the
forecasts about the number of visitors does not have to represent a constraint in the application of
the Multiple Scenarios Moddhe linear regression used for this application to the three northern
Italian museums may result im @&xtremely simplistic representation. This choice has been a
consequence, in the very first days of development, of quickly obtaining data to analyze.
Moreover, the museums themselves required calculations of simple interpretation;

1 The qualitative approdctin estimating Growth Rate valudhis is one of the key parameters of
the presented model, weighting how the audience will grow overtime. For the same reasons

discussed in the previous point, the choice made by the working group results in an extreme
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simplification of this parameter. Indeed, even though agreed with the collaborating institutions,
presenting a fixed range of only three possible values may not be considered satisfactory for
subsequent studies. To overcome this issue, a more direct apfowactis the public can be a
possible solution, being this coefficient synthesizing their willingness to join, again, the place of
culture. As an example, in the ambit of this research project, the working group also created a
short survey that these noetin Italian museums submitted to their audience through social media
and newsletters. For reasons due to the timing and the fact that, at that time, a lot of questionnaires
have been proposed to the general public, the number of responses has beem cantt o
therefore, the sample has not been retained sufficiently reliable in order to be considered relevant

for this Master Thesis.

Despite these limitationshe aim of this model must not be an application for its own sake. On the
contrary, the Multiple Scenarios Model has been thought for being a suppgblices and
manageri al choices. Particularly, t hreo ronmaelsO0 coo
cultural fruition will be realized, through investments aimed to fill the relevant gaps in terms of digital
technologies and skills that cultural institutions have with respect to otherssadtoe economyD.

Agostino, M. Arnabold& E. Lorenzini, 2020).

Concluding the Multiple Scenarios Model can also be applied to other cultural institutions. These
institutions are not forcedly supposed to be just museums, since is also possible to consider other
places of the culture such as librarieghases,archaeological areas and par&ghibitions theatres

andcinemas not forcedly linking the developed model to the Italian context only.
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1. Introduction

The outbreak of the @VID-19 pandemic has been the beginning of period full of changes in the
social and working lives among all the citizens living in the countries in which the virus has spread
the most. A definition of pandemic is provided by Dr. Keiji Fukuda Assistant Dir&xoeral ad

Interim for Health Security and Environmeat theWorld Health Organizatigrwho stated thai A

simple way to think about the pandemic is to say: [...] a pandemic is a global outbreak. It means that
we see both the spread of the infectiousnage.] and the activities of the disease, as well as the
spread of the virus (WHO?!, 2009). In addition to this, experts recognize that declaring a pandemic
can be politically burdensome because it can shake markets, lead to more drastic restrictions on travel
and trade, and stigmatize people from the first affected regions, even thoaglspur countries to
prepare for the possible arrival of the virus (Time, 2020). Briefly, what has been under dislbyssion

the major institutionsvas the tradeff between the safeguard of people life and health, versus the
damages to the economic Yezk that the restrictive measures could have brought to a country
economic system.

This Master Thesis is far from being a discussion about what could have been the best approach to
fight the spread of the virus, nor does it want to be an analysis abth# atisisdue to pandemics

that mankind has undergone. The research is focused on the Italian cultural heritagendeittisr
document is aimed at the description of all the steps that were necessary for the research group in
order to build a model gable ofassessinghe economic loss that the pandemic brought to cultural
institutiors. The model has started to be developed in March 2020, after the beginning of the
generalizedockdown in ltalyandthé@ o f f i ci al ¢ h ®VIA-tOtavarpanded tdipthen o f
World Health Organization. Due to the newness and unpredictability of the general context, the
research group imagined since the beginning of the development period that some (if not all) of the
variables and scenarios considered could have b#ected by the decisions undertaken from the
Italian Prime Minister Giuseppe Conte together withSbientific Technical Committee. However,

the model just shows the possible outcomes that the three museums under analysis will face upon
occurrence of ifferent scenarios, it has not to be imagined as a tool for evaluating the goodness of a
certain choice, especially when considering the complexity and the weight of the decisions that the

government has had to take along this revolutionary period.

! World Health Organization



Nevertteless, before deepening all the aspects related to the model, it is necessary to understand the
causes behind its development and the underlying context in which the research group worked. The
following Paragraphs of thi€hapter are aimed at providing kmedge about the impact that a
pandemic might have, together with its possible consequences. Moreover, even though the research
has been conducted with the only three museums of Modena, Turin and Mantua, the model has been
thought to be a useful instrumdnt all the other similar cultural institutions as well. To this extent,

an overview of the Italian cultural heritage sector is then reported, while further specific information

related to each of the three above mentioned musatenluded in Chapte?.

1.1 Outbreak of a pandemic and main consequences

The World Health Organization officially declared¥1D-19 as a pandemin March 11, 2019.
What is generally confesl usingacommonandnonspecific language, are the respective meanings
of epidemic and pandemic. Although they are often used interchangeably, the former indicates the
frequent and localized, but limited in time, manifestation of an infectious disease, with widespread
transmision of the virus. The epidemic occurs when a sick person infects more than one person and
the number of cases of the disease increases rapidly in a short time. The infection then spreads in a
population consisting of a sufficient number of susceptiblevididals. The second term refers to the
spread of a disease in several continents or in any case in large areas of the &0@é8.the/Norld
HealthOrganizationdefinad six phases of a pandemic: in order the neutral phase, the interpandemic
phase, thelart phase, the pandemic phase, the transition phase before returning to paadeieric
phase. The pandemic phase is characterized by transmission to the majority of the population.
Certainly, @®VID-19 is not the first pandemic humanity has ever faited, possible to mention
diseases starting from the classical era. The following list reports the main pandemics occurred
starting from the beginning d¢fie XX century:
1 The Spanish Flu, 1918919 it began in August 1918 in three different locations: Brest, France;
Boston, Massachusetts and Freetown in Sierra Leone. It was a particularly violent and lethal strain
of flu. The diseashasspread around the world, killing 50 million peodledisappeazd after 18
months
1 The Asian Flu, 1957196Q first detected in China in February 1957, it later reached Europe and
the United Statesausng about 2 million deaths worldwid&he strain was H2N2
1 The Hong Kong Flu, 1968969 the H3N2 strain, which emged in Hong Kong in 1968, reached
the United States in the same year where it claimed 34,000 lives. It caused about 2 million deaths

worldwide. An H3N2 virus is still aroundowadays
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Influenza A HIN1, 206201Q aso known as "Swine Flu" because it isnsenitted from this

animal to humans. Its initial outbreak originated in Mexico, then spreading to nearly 80 countries
in just 2 months. In Europe and neighbour countries, as of 31 August 2009 there were 46,016
confirmed cases and 104 confirmed deathshénrést of the world there were 2,910 confirmed
deaths. As of August 6, 2010, when the WHO officially declared the end of the pandemic, there
were 1,632,710 confirmed cases angt48 deaths

The HIV / AIDS epidemic, from 1981 spreadexponentially in all countries of the world. Since
1996, drug therapy has blocked the course of the immunosuppressive syndrome (at least in those
countries where patients can access druy®n though itid not eliminate the virus from the
bodies of indriduals; despite the fact thahe disease is now chronic and rarely lethal (in the
developed world), its contagidteeps spreadingnd this idinked to behaviaral factors. As of

2018, approximately 37.9 million cases and 32 million deaths are recorded

COVID-19, since 2019it is a pandemic of the respiratory disease COYH) caused by the
SARSCoV-2 Coronavirus, originating from Wuhan (China) and spreading rapidly around the
rest of the world in 2020. It is the first epidemic to be declared a pandemic by the WHO after the
publication of theguidelinesin 2009

To understand themacroeconomic impact of a pandemic, it is useful to clarify the channels by which

the spread of an infectious virus can affect the world economy. A first channel is the direct effect it

has on the health system of the countries involved, which are calleht significant costs for the

care of sick people and for the measures to contain the infection; these costs relate to both the expense

for medicalhealth devices and that for hospital staff overtime. However, the main damage to the

economy is likely tdoe indirect. Among these it is possible to highlight:

1 A reduction in the supply of work due to the illness (or in the most serious cases the death) of a

large number of workers or the need to take care of sick family members, with a consequent
decrease iproductivity;,

The temporary closure of companies, shops, schools, public services to limit the infection in the

affected areas

A sharp decline in consumer demand, especially in the sectors deemed riskier, above all: tourism,
catering, cinemas, museumsgeatres, sport events, retail sales of -eesential goods and

transports

1 A collapse of international trade and foreign investment.



The following mentionedtudies which are a macroeconomic level, served as an initial screening

for the working groupn orderto understand the impact of what could follow in the near future. The
results of almost all the studies report simulations based on econometric models of general economic
equilibrium. These results therefore depend on the characteristics of the models and on the
assumptions about the extent of two fundamental variables: the "attack rate" of the.eirthe (i
percentage of the population that gets sick) and its "lethali# (ie. the percentage of infected who
dies).

McKibbin and Sidorenko (200@javeconsideedthree scenarios, which trace the three pandemics of
the last century. In the "milder" scenario (similar to the Hong Keang@f 196869), deaths amounted

to 1.4million and the negative effect on world GDP in the first year after the outbreak of the pandemic
is equal to Of percentage points; in the "moderate” scenario (similar to the Asian flu of 1957), in
which 14 million deaths are expected, world GDP falls2bgercentage points compared to the
expected growth, while in the more "severe" scenario (similar to the I%)1& which deaths rise

to 71 million, the decline in the first year reaches 4.8 per cent. It is important to note that, even in the
most unfawurable scenario, the impact of the virus on the economy is reduced in the second year and
tends to recover almost completely starting from the third, when the GDP begins to converge at a
level only slightly lower than that predicted before the pandemideaths have permanently reduced

the supply of jobs anyway.

Burns et al. (2008) take up the Sparfinscenario seen in the previous paper and estimate a decline
in global GDP of 3.1 percent in the first year, with a stronger negative effect for egheogintries.

In this case, however, most of the decline (around two thirds) is due to derdarghockshecause
consumer behaviowhanges

Verikios et al. (2011) simulate the quarterly effects of two pandemics: a not very contagious but very
lethal vius (3% attack rate, 10% lethality rate) and a very contagious but not very lethal virus (40%
attack ratelethalityrate of 0.5%). In both cases, the peak of the negative effect on GDP occurs in the
second and third quarters after the outbreak of the paind8ubsequently, the economy gradually
returns to the previous trend, settling on a level only slightly lower (for the same reason seen above).
However, the magnitude of the impact on GDP distinguishes the two scenarios. In the mildly
contagious virus smario, global GDP falls by 0.3 percent in the first year and by 0.1 percent in the
second, with a similar effect on employment; the impact on international trade is instead double that
of GDP, causing greater economic damage for those countries thatapestl on trade and tourism.

In the scenario with a very contagious virus, on the other laamihg the first year world GDP falls

by 3.3 percent, with peaks of#45 percent in the second and third quarters; for employment and

international trade the quarly peaks are even lowe6(5 percent aneb percent, respectively). As



already seen in Burns et al. (2008), even in this simulation it is the shock on the demand side that
determine the very negative effect of the first y€xther studies have instaimulated the effects
on the economy of some macro areas.
A Congressional Budget Office report (2006) simulated the effects of two different pandemics on the
US economy. In the event of a more "severe" pandeBiigo@ttack rate2.5% lethality rate) and
assuming an average thweeek absence from work, in the first year the US GDP would fall by 4.25
percent of the pandemfcee trend; of this decline, 2.25 percent would be due to stgiqidyshocks
and 2 percent from demasitle shocks. In the ilder scenarioZ5% attack rate(.1% lethalityrate,
average absence from work #flays), however, the pandemic would reduce GDP by 1 percent in
the first year, with the same contribution of the two types of shdékslly, the European
Commission (2006 taking up the more "severe" scenario of the CBO report just described and
assuming that the pandemic lasts a quarter, calculated that the negative effect on European GDP
would be 1.6 percent in the first year (of which two thirds due to supply shauk$).% percent in
the second and third year. Part of the fall in GDP would therefore be recovered fairly quickly,
although GDP would still converge at a level slightly lower than that predicted before the pandemic
(due to the permanent reduction in the@ymf labaur, as mentioned above). In this context, the
Mediterranean countries (especially Spain and Greece) would suffer worse economic damage because
they are more dependent on tourism. If we then consider stronger dsidarsthocks, of the order
of magnitude of those hypothesized in the CBO report for the US, the drop in European GDP would
be 3.3 percent in the first year.
In general, the following main conclusionave beemrawn:
1 The extent of the economic impact of a pandemic depends heavily asstimaptions about the
severity of the contagion: a "mild" pandemic, similar to the A&ianof 1957 or that of Hong
Kong of 196869, would have a limited effect on world GDP, typically less than 1 percent per
year, whil e a mor e titheSpanishupcoutd aroddice effeats,of egen mi |
3-5 percent per year
1 The effect on international trade is stronger than that on GDP, so the economic damage is greater
for the countries that most depend on international tfrade
1 In determining the exterdf the impact, both supplgide shocks (lower lalo supply, lower
productivity, higher costs for businesses) and densahel shocks (reductisnand/orchangs

in consumption due to panic) are important

Synthesizinglooking at the number provided by #gestudies anithe beginning of the totédckdown

in Italy as ofMarch9, 202Q it was clear at that time that, even without knowing exactly the entity of



the consequences that the pandemic could bring, the economic, social and health covalildns
have been disrupted by the spread of this virus (at least in a short period view) axitergained

a necessary higkevel macroeconomic perspectjiiewasnecessary to shift attention to the Italian
cultural heritage sector, towards which thisdel is focused. The nefRaragraph is intended to

provide an overview of the structure and numbersistigfore the outbreak of thealthemergency.

1.2 Overview of the Italian cultural heritage sector

According to ISTAT, in 2018 Italy boasts 4,909®iseums, archaeological areas, monuments and eco
museums open to the public. It is a widespread heritage throughout the territory: in one out of three
Italian cities (2311) there is at least one muselike structure. There is one every 50%amd one
every12,000 inhabitants. Most are museums, galleries or collections of collections (3,882), to which
630 monuments and monumental complexes, 327 archaeological areas and parks ant68@wo
structureshave to be added

Among museums, archaegjiical areas and monuments, the regions with the highest concentration
of structures are Tuscany (553), EmiR@magna (454), Lombardy (433), Piedmont (411), Lazio
(357) and Veneto (304).

Rome, Florence, Turin, Milan, Bologn@rieste, Genoa, Naples, Veri@and Siena are the top 10
cities with the greatest number of testimonies of the histecidaliral, architectural and
archaeologicatichnessof Italy. In addition to thecentresof greatest attraction, there is no shortage

of places of cultural interegtven in small and very small Italian municipalities: 16.1% of the
museums are present in municipalities with less than 2,000 inhabitants, some of which can count up
to 6 structures, while 30% is located in municipalities of 2,000 to 10,000 inhabitants.

Although still limited in number, eemuseums are an emerging realibday mainly present in Valle
d'Aosta, Piedmont, in the province of Trento, Calabria and Veiéis testifies the widespread
wealth in the areanot contained in a physical structutegether withthe growing wilingnessof

even small local realities to preserve and promote the historical memory, cultural identity and artistic
resources of the places through projects that involve local communities.

Briefly, the importance of the museurssctor, and in general of artistic and cultural tourism, is
related to the peculiarities of the Italian heritage, which is for sure one of the most various and
important of the world, as testified by the fact that Italy records the highest nubthef Gites
inscribed on the NESCOCultural World Heritage List.



As of 2017, ISAThave alsoreportecthatltalian cultural institutions employ more than 38 thousand
operators between employees, external collaborators and volunteers: on average one fdiOévery 3
visitors (45 thousand in 2015, one for eved® visitors).

Table3 below proposes an overvient how Italian cultural institutions are divided, both in terms of

function and ownership, and their respective distribution in the territory of the peninsula.

Main function ‘ Ownership ‘
Geographicall Museum, | Archaeologicall Monument | Ece | Tot. | State | Not | Tot. |
areas gallery area or muse state
and/or monumental | um
collection complex
Nord-west 81.7% 4.1% 11.5% 2.7% | 100% | 4.9% | 95.1%| 100%
Nord-east 86.1% 2.5% 9.8% 1.7% | 100% | 5.3% | 94.7%| 100%
Centre 77.2% 6.5% 15.4% 1.0% | 100% | 13.0%| 87.0%| 100%
South 77.0% 8.4% 13.8% 0.8% | 100% | 19.7%| 80.3%| 100%
Islands 67.3% 18.4% 14.2% 0.2% | 100% | 3.5% | 96.5%| 100%

79.1% 12.8% ‘ 1.4% ‘ 100%‘ 9.4% ‘ 90.6%

Table3: Cultural instituions divided by main function and ownership as of 2018 (ISTAT)

From 2006 to 2018, the audience of Italian cultural heritage increased by almost a third (32.2%),
growing on average at a rate of over 2.5 million visitors a year. In particular, the use of state museums,
monuments and archaeological areas has almostethytdssing from 34.6 million to 54.1 million
visitors, and the public of nestate structures has also grown, albeit more slowly: from 62.7 million

in 2006 to 74.5 million. Figurd shows this percentage increase in the considered analysis period.

In recent years, the expansion of the visitor base has seen a significant acceleration: in just one year,
visitors to Italian museums have increased by almost 10 million. In 2018 there was thus a record
number of 128.6 million admissions (+ 8% compared t&2083.4 million in museums, 51.1 million

in monuments, 13.7 in archaeological areas and 488 thousandnmseoms.

Recalling what the previous table has shown, the state structures, 460 including museums,
archaeological areeend museum monuments, attied, last year alone, about 54 million visitors
(equal to 42% of the total), with an average audience of four times greater than-#tataame (on

average almost 120,000 people per state institution against 19,000 fstat@oinstitution).



The 4,44&onstateownedstructures (largely represented by institutions with municipal ownership,
equal to 2,037, 41.5% of the total) do not exceed 2,000 visitors per year in almost half of the cases
(46.5%), carrying out a service of cultural supervision oftered above all at the local community.
Moreover,it is worth to mentiora number 068.6 millionforeigners who, in 2018, decided to visit

the Italian cultural heritage was estimated (46% of the total putilis)underlines howvthe Italian

cultural hertage is a source of attraction for foreign tourism. Almost half visited the museums

(45.9%), 42% the monuments and 12% the archaeological areas.

Percentage increase of visitors in Italian cultural insitutions (%)
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Figure 3: The percentage increase of visitordtialian cultural institutions (ISTAT)

Concluding thisParagraph with a general overview of the weight of the cultural and creative sector
over a country economyt is possible to mention that 2003 ths sectorproduced 2.6% of GDP,
against 2.1% of the real estate sector, 1.9% of the food, beverages and tobacco sector, 0.5% of the
textile sector and 2.3% of the chemical, rubber and plastic sector Europe

In the 19992003 period, the cumulative growth thie cultural and creative sector was 19.7%, with

a positive spread of 12.3% compared to the growth rate of the whole European economy.
Therefore, evem the middle of the last decade, the cultural and creag@etor was alreadyf great
economicrelevanceand one of the most dynamic components of the entire European siistem.
available information ld to affirm that the relative weight of the cultural and creative sector in the
European economy from 2006 until today has further increased rathedté@eased (G. Beretta

& L. Pirti, 2019)



1.3 Preliminary research presentation

Before going deeper witlthe discussion regarding tmeal objectiveof this Master Thesis, it is
necessaryo explain what are the main reasons that led todéwelopment of the model hereby
presented

First of all, the research project has been commissioned by the three aforementioned institutions of
Modena, Turin and Mantua made to Politecnico di Milanoattthey were seeking was an analytical

tool capable of assessing the magnitude of the loss that they would encounter in the months following
the Italian complete lockdown. The outbreak of the pandemic caught every sector by surprise,
companies and institons have had to redesign and adapt their practices, balancing between their
needs and what was permitted by the law, in order to safegatirtheir businesses and, at the same

ti me, the safety of p e oxil tee awiowintWeé prapdssidon ofaBien n
museums and cultural institutions in general, it was clear that the cultural heritage sector would have
been one of the most thoroughly affected by the COV@pandemic.

Managing and adapting the museum activities in response to thie &eeergency requires sector
specific experience and capabilities, which the working group does not possess and that surely
belongs to the museums committee who chose Politecnico di Milano to help them in managing this
phase. Despite this, due to the utaaty of the contextit was clear that even a skilled and expert
team would have faced difficulties in managing such a complex situ#tisris the reason that led

to the construction of a tool capable of being easily readable and usable butaateherse which

tookinto consideration the fundamental parametershfiemost exhaustiveodedling possible.

What the working group wanted to provide to the three museumelisileforecast of what could
happen under different scenarios, lettprgctitionerswith an instrument allowing them to evaluate

the results, in terms of revenues and visitors, obtained after thipkddwn reopening. Comparing

a museum to a common business firm, the principle behind is that is the management control cycle
(Figured). Indeed, despite the extraordinary historical phase undergoing, having a reference to which
compare actual numbers is fundamental in order to understand the performance of the entity under
consideration and whether to introduce corrective actions (M. Atdiles. Azzone & M. Giorgino,

2015).

The fact that the instrument derives from the explicit request of the three Netdlzm museums,

has not to be perceived as a limitation of it. On the contrary, hénadghe possibility tanteract

with people dectly involved with the reopening of the cultural institutions has been an advantage in
the development of the model and it has helped the working group to gather the perspective of the

operatorsof the sector, focusing on what was really needed andrtardo observe for them.



Planning Measurement

Results
Objectives )
. Control object
Risk Reporting
Resources
N
Corrective - Variance
actions Review analysis

Figure 4: The management control cycle (M. Arnaboldi, G. Azzone & M. Giorgino, 2015)

Going further in this Mater Thesi€hapter 2provides a literature analysidee@ning some othe
already existing contributiondvore in detail the Chapter presenteveral museu definitions,
objectives and valuesMoreover, an overview regardirtpe three institutions under analysis is
reported Finally, the discussiors moved to the pandemiscenario, gathering knowledge on the
COVID-19 disease itself and on instruments which can be helpful for modelling the context. Indeed,
the literature reviewrocesselped identifying the path to follow in order to have a way of modelling
as sticked asgssible to realitybeing conscious that the strong uncertainty of the moment would
have led to one or more changes to the variables selected.

Afterwards, Chapter 3 shathe methodology concerning the whole Master Thesis: specifically, the
approach follaved for the realization of literature reviethie formulation of the research questions,
the modalities in which data have begatheredand the supportingpbls which helped the analysis
concerning this research project.

Chapter 4 is aimed to describe #le steps undertaken ttevelop the modelogether withits
functioning and the underlying hypothesighile Chapter 5 presents the comparison between what
theforecasts made through the application of the madeélthe actual numbeos$ the three museums
after the reopeningrom June to October 2020

Finally, Chapter6 summarize the results achieved and how the Master Thesis dmildelpfulto

the whole cultral industryafter the shock due to the health emergency, taking into acbotimt
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academic and managerial implications. The conclusions highiayithis Master Thesis contributed

to the existing literaturgakingalsoa critical perspectivby analysng the current limitations of the
presented model together with possible directions for future research.

The roadmap reported in Figusdelow synthetizes what just said about the structure of this Master

Thesis.

LITERATURE
REVIEW

STRONG
COLLABORATION DATA
WITH THE MUSEUMS COLLECTION
& ANALYSIS
MODEL
DEVELOPMENT

APPLICATION TO

REALITY

Figure 5: Master Thesis roadmap
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2. Literature review

In this Chapter is reported the literature development related to the concept of Museuhe and
modelling tools that might be uséat dealing with the particular@VID-19 situationMore in detail

it is composed of three main parts according tcsttupe of thisMasterThesis.

The first partexplains cultural institutioms aconcept that has changed over tinméroducingalso
some classifications and the activities that can generate value.

The second pagresents an insight on the three northern Itatliaiseums wich have proposed and
contributed to the research projdtie Gallerie Estens of Modena, theviusei Realiof Turin and the
Palazzo Ducalef Mantua

At the end the third partreportsan insight about the phenomenontbé pandemic,in order to
understand the potential impact ththe GQOVID-19 could bring in economi@nd socialterms,
focusing particularly over the Italian scenario, in which the three collaborating institatefucated

andoperate.
2.1 Museums

The goal of thiParagraphs to deepenhte concept of Museumvhichis ancient but has changed
over the centuriedrirst of al, the historical origins of museums are presented, together with their
evolution. Indeedit is possible tadentify a typology of museum for every ag@ointing out the
different characteristicsSecondly, a series of definitisf the concept under analysis is provided,
both from institutions and scholars of the figld order to have a wider range of interpretations

Going futher, it is reported a classification of the main typologies in which it is possible to classy a
museim nowadays, together with a brief description of the features of each of these categories.

In conclusion after havingntroducedthe activities belonging to a general musetime,Paragraph

endswith adiscussion about how dseinstitutiors may generatgalue

2.1.1 Museums evolution and lstorical remarks

As mentioned by Cataldq2007), collecting and conserving objects is an anthropological
phenomenon which has been a habit since prehistory: keeping former objects and memories of
ancestors was a custom already in prehistory. From the age of copper to Helheargmancient
popuations used to place funerary object and relics in their tothbs,this could be considered as a

proof of the strong relation between men and objects.
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Another anthropological phenomenamith also religious implicationss accumulationAncient

civili zation such asesopotamian, Egyptians and Greelsed to possessch collectiors, often
composed of various objectssuallyaimed tocelebratea divinity, a sovereign, oeven a city or a
particular placemixing mysticaland religioudraditionsto prdane intent.

Nowadayswell known archeologic sites suchtas pyramids, the ziggurats, the Etruscan tombs and
the temples of the Greek citigsin be considerein d ar e often Asolaf@mt o t
of museumDespite thisthe original purpose of thesenstructions together with the treasures and
collections placed inside of them, waskeep company with the deceased or to make sure that gods
would have blessdum. Thus their original scope iguite farfrom the currehpurposes of museums.

The first historical evidence of @museum facilitp dates back tahe lll century BC,whenKing
Ptolemyl erected the Museum of Alexandria in Egyphis place was thought and built agneeting

place for scholars and teachers, representing for centuries the greatest cultural institution in the
Hellenistic world.Doing an egmoalogical analysis of the wordnuseum, it is possible to highlight
how thisderives fromthe Greek ternfiMouseior, literally sanctuary of the Muses. These were the
nine daughters of Zeus and Mnemosyne, each of them considered responsible and protector of a
scientific discipline or of an art, more precisely: history, dance, astronomy, epic poetry, lyric poetry,
sacredpoetry, music, comedy and tragedis is the motivation that led the Egyptian pharémh
endowthe museunwith a librarycontainingd90,000 volumes, ladgingfor the academic community

that was frequenting, i refectory, daboratory a botanicabamden, a menagerie, an amphitheatre
and an astronomical observatoifie Museum of Alexandria was therefaensidered as a place of
worship that bsteda scientific and literary community, whigkas performingts activitiesof cultural
enrichment and prodtion with the blessing of the GredWuses. Among the figures wheere
frequent visitors ofhis museumif is possible to mentiothe mathematicians Euclid and Archimedes,
the intellectual Eratosthenes and Erofilo, the founder of experimental medicine.

Moving forward, ifthe Greekculture proposed thact of collectingas way to maintain and enlarge
theculturalheritage there are alsother motivationsvhich havedriventhis phenomenon during the
Roman Empirelndeedduring this age change in the omeption of the museuhmppened, moving

from an educationand cultinstitution to anean for showingrivatecollectionsof treasuresA large

part of theseconsisted of waloots or objectsstolen to the defeated enemies, whigtre exhibited

on the steets ofRome in order to celebrate the militawctory. Moreover, it was a common practice

to placeGreek sculptures in privateansion$elonging to the current Roman emperor, as an example
Hadrian Villain Tivoli. Greek cultural heritage was undergoiagieep shiftlosingits religious
functionwhile acquiringa mereaesthetic and symbolic valua.this context, Romapatricians began

to collect objectsas a symbol of beauty and prestige, spreading at the sam#éé&rperception of
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collecting art works as if it were a pastimEnere are several withnesses about the fact that the Roman
nobles hosted largend various collectionsf art and natural objects their housesTo this extent,

it is possible to quoteéhe English antiquariarDavid Murray (1904):iwhile the Romans were
industrious collectors of statues and paintings they sought after them merely as decorative objects
[...] at first they were employed exclusively for the decoration of temples and places of public resort;
but pwblic collections began to be forméd] it had become fashionable for wealthy citizens to have

a room in their houses for the display of works of art. Vitruvius, writing at the time of Augustus
includes the pinacotheca amongst the apartments of a gneaerand gives directions as to its form
and aspect. o

In the Middle Agesthetendency seen during Roman period to acqeires and objectsom travet

andas war loot continueduring this periodthe Church became the protagonistoliecting, the

most researched objects were martyrs remains or anything that came into contact witifsaints
accumulation of these objects has given way to thmaled treasures, kept in small rooms or isolated
chapels which progressively became @&ied pilgrimage destinations (K. Pomian, 200&)e first

real treasures date back to Charlemagne, who gathered a great treasure in the chapel of Aachen alon
with a large collection of books, relics and period objects, later dot@tibe Church in excimge

for eternal salvation. The age of the crusade began the second formation of treasures, for example the
treasure of San Marco in Venice. Therefore, the Church was the first to be the true keeper of objects
and the first to dedicate the preparation esthobjects in a museographic focus (L. Cataldo, 2007).
During Humanism, the passion for ancient aas renewed The evolutionary testimonies of
collecting come mainly fronitaly, particularly inFlorence wherethe Medicidynastywasthe first

true promoter of thisenewedtrend. Classical art was seaem two different points: for artists as a
model of inspiration while for theities governorsas an object of selfelebration and prestige.
Precisely on this second aspect, thest famous example iepresentedy the aforementioned

Medici family: they wanted to convey a message that would enhance their political and cultural
power, together withtheir intellectual and social prestigéhe collections become for the artists
themselves a tool to havegstige and social reputati@nd historians attribute to this period the
genesis of art criticism (C. D®enedictis, 1998).

In continuity with Humanism, duringrenaissancen Europe theappetite for knowledge aneased
andltalian museums were at the forefront. According to Mu(i®04) museums in the Renaissance
showcased Roman coins and medals, engraved gems, and elaborate pieces of art. Noted collectors
during this time included Ermolao Barbaro (a naturalist), Car@eaibo and Thomas Howard (an
Englishearl). Moreover the Italian Renaissance improved the museum and the collection concept in

an anthropocentriperspectivein which the man was considered the architect of his own fortune.
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This culturaltransformationinfluenced the whole art in Europe, as in France, where Francis | of
Valois exhibited in the Fontainebleau castle some works of the greatest Italian artists of the
Renaissance,among which Leonardo da Vinci, Michelangelo and Tiziantn Germany,
characteritics of that period wrealso the Cabinets of Wondé&ror in German "Wunderkammer"
consisting ofrivate collections of rare and particular exhilflitse corals, fossils or minerals). They
represented a typical phenomenon of XA@ century, especially imorthern Europewhich lasted

till the XVIII centuryinspired by thescientific curiositiesypical of the EnlightenmentBenedetto
Benedetti (201B8saidi These are only one aspect of what
will be, which derives, in its first phase, above all from the organization and opening to the public of
private collections of antiques and artistic objects, even rare anclqusg, by, above all, of popes,
sovereigns, nobles and civic institutions. o
What can be considered the first modern museum in the world was set up in the Rome of the Popes,
with the ingitution of the Capitoline Museums. The historic seat of the CapitoMeseums is
constituted by the Palazzo dei Conservatori and, subsequently, by the Palazzo Nuovo, which overlook
Michelangelo Piazza del Campidoglids creation can be traced back to 1471, when Sixtus IV
donated to the city a collection of important bresZrom the Lateran), which he placed in the
courtyard of the Palazzo dei Conservatori and on the Piazza del Campidoglio, creating a real museum
venue specially set up to exhibit the donated collections. It can probably be considered the oldest
public musem in the world, together with the almost contemporary Belvedere Garden, which was
specially set up in the same papal seat to exhibit exceptional works of classical statuary found in the
area and also coming from contemporary excavatiBnBénedetti2013).

It is duringthe XVIII century,with the Enlightenmenthatthe museungained an importargocal

value. Indeed, the underlying concept was #tlainen have the right to admire the masterpieces of

art, withoutany socialistinction Therefore, itis during these years that the museum has started to

be seen as an instrument capablsupport the transformation of the visitor into a model citizen,
settinghim freefrom tyranny and ignorance.

After the outbreak of the French Revolution, museware rethought as public plecehere the
memories of the past should be h@lle most gmbolic case is represented by the opening of the
Louvre Museum in 1793, transforming in a museum the building wing of the former French King
residencevhich connecte the royal castle nucleus with the Jardin Tuileridge history of what is

now considered as one of the most popular museums worldwide, dates bdaly tb791 the
Constituent National Assembly decreed that the Louvre and Tuileries would form the National
Palace, intended as the kiresidence and to house an exhibition of science and arts for educational

purposes. The supporters of the idea aimed to demonstrate the superiority of the new regime over the
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old, which in previous decades had failed to coneptle¢ transformation into a museum, and to make
Paris the capital of the arts and a new Ath&hgInterior Minister Roland appointed a sixember
commission to oversee the work. Subsequent events contributed to the acceleration of the process,
also thank to the confiscation of works of art from the Church and the émigrés. In April 1793, Roland
was succeeded by Garat and the museum opened its doors on 10 August 1793, on the occasion of &
festival to celebrate the first anniversary of Bepublic From Norember of the same year was
officially " Mus ®um centr al de A McClellan,1®%). | a R®publ i que
Meanwhile, other public museums were opened as well across Europe, it is worth to mention the
British Museum in London inaugurated in 1753 and the Uffizi Gallery in 1737, as a donation of Anna
Mar i a Lui s athedciizéns bfé&ldrénceiin 1733.

With the beginning of the XIX century, Europe facedtheso| | ed @A Nd pwlteqgn s searr
theft of assets, in particular works of art (and in general of precious works), carried out by the French
army (or by Napoleonic officials) in the territosi®f the First French Empire, such as the Italian
peninsula, Spain, Portugal, the Netherlands and Belgium, Central Europe, but also Egypt. The concept
behind the actions of the French Empire was that such an important cultural heritage must have been
heldand showed only in the Country of Liberty (ifrance) During the first years of this century,

the Louvre became the largest and most speaaenl museum in Europe. Thanks also to an
architectural revolution, works of art were divided into depositsranms, rationalizing spaces and
decorating them in a uniform way and set up according to precise criteria of expaploging the

natural sunlight to enhance their characterisfite artworksvereselected, restored and classified
according to theeriodthey belonged to, and theyereexhibited with a Borttext guidein orderto
providethe visitorssome knowledge about the piece under observation.

During the second half of tRdX century, the birth of American museums introducleanges in the

way of thinking and approachingealtural institution. Theyvere bormrmainly from private donations

and from the exhibitions of large industrialists interested in artworks both as a form of investment
and as avay to gathesocial prestige (L. Binni, 1980fAmerican museums rejected the classical
European vision, usingough constructions like former warehousessexhibitionsites In addition

to this, it was explicit from the beginning that their didactic orientation was used to emphasize local
pride, puting the responsibility of museums and their management in the hands of civic institutions,
to the detriment of a universalistic vieWG. Beretta & L. Piit 2019. It is in the second half of this
centuryt hat the conemeptumb wWaempany oduced. Thi s |
world, cultural institutiondeganto be considered as entities to be managed in an entrepreneurial
way, becormng entertainmentwenuesfocused on contemporary interesand trends, with also a

learning offer for visitors.lt is in these years that the concept of museum a@osted to
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ent er t ao amaze,nd amusa, tto intrigue, to create a show become shared choices also for
educating ( P. C. M &Rengarkale exathle@ &r¢ the Metropolitan Museum in New York,

the Museum of Fine Arts in Boston and the museums of Philadelphia and Chicago.

With the advent of th&XX century, museumstartedto embrace all the other manifestations of
contemporary culture, such as photography, architecture, industrial desigmoaies$ During the

middle of this century, other two themes arivgkiencing the perceptioof the museum: the central

role of the vsitor and the typology of the building which the museum is hel@he main question

was whether the museumarchitecture should remain neutral émnphasisethe conterd under
exhibition, or if it hadto play a central role in attractiraipd welcomehe audience Mies Van Der

Rohe and Frank Lloyd Wright were the exponents of the two principal oppasientsof thought:
according to the German architect, the museum was a simple container, that should not interfere with
the artworks exposed (V. Magnago,02Q. Wright, instead, believed that the building architecture
should be the cerdiof attention, as expressed by the Guggenheim Museum in New pfojkcted

by him in 1943 Another conceptual advance regarding museums happened in 1977 in Paris with the
Center National d'Art et de Culture Georges Pompidou, a project by Piano and Rogers. The
challengng objectives were mainly twoon the one hand, to create a complex characterized by
maximum flexibility, on the other hand, to relate it to the surroundingrusipace.

Finally, therealization of the concept puting the visitor at the cerg of the cultural experienas
conceived with the virtual museurDuring the current century, thanks to the latest technological
developments, virtual museums have radically changeduisiteexperiencestarting from text and
images with limited interactivity, they have moved to a consolidated multimedia presencealssabl

by different mobile devices such as mobile phones or tafileénks to these technological tool,
virtual museums can exist without corresponding to a physical loéaft®drBeretta & L. Pirti, 2019)
Concluding,it is observable a shift from asbject-oriented conception in whicthe Museumis a

sacral placeof knowledgeand culture,to a customedriven approach in whiclthe Museum is
perceived as an organization to be managed, that proposes a value to theFmbi®6 below

synthetizeghis, proposing a timeline regarding Museum historical evolution.
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Figure 6: Evolution of cultural institution in history (G. Beretta & L. Pirti, 2019)

2.1.2 Museums and collection definitions

What is now providedis a cleardefinition and contextualization of museumgth reference to

International Council of Museums (ICOM)COM is a membership association and a -non

governmental organisation which establishes professional and ethical standards for museum

activities. As forun of experts, it makes recommendations on issues related to cultural heritage,

promotes capacity building and advances knowledge. |@@fihes itselfa s

professionals on international stage and raises public cultural awareness thgbolggd networks

and ceoper ati on

ithe voi

ce

pltr opegates m rh@scountries and counts 44,686 professionals,

working with 118 national and 32 international committees.

Proceeding in chronological ordehe first definition is contained in the 197@OM Statutes, this

has been used as a term of reference for over thirty yearstated:i A’ mu s e u mprofits

a

0

making, permanent institution in the service of society and of its development, and open to the public,

which acquires, conserves, reseasftommunicateand exhibits, for purposes of study, education

and

enj oyment ,

mat er i
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Going further, thdCOM 2007 sentence replaces first statute related to 1974ven though there

IS just one substantidindeed,in the latest versioa reference to intangible assets has been added.
The structure of the 1974 definitiondne same words of the 2007 versitot with a different

order. Furthermore, theldest definition emphasized the function of resegradsented in some way

as the driving principle of the institution, while in the 2007 version this principle is relegated to the
general function list of the museu@onsequently, as present dad in
museum is a neprofit, permanent institution in the service of society and its development, open to
the public, which acquires, conserves, researches, communicates and exhibits the tangible and
intangible heritage of humanity and its environment fag thurposes of education, study and
enjoyment . 0

However, it is of December 2018 the decision by the Executive Board of ICOM to enter a process of

a possible revision of the Statute. According to the Executive Board, the definition of Museum should

1 Beclea on the purposes of museunasid on the value base from which museums meet their
sustainable, ethical, political, social and cultural challenges and responsibilities X¥Xthe
century

1 Retain theaunique, defining and essential unity in museums of traiduns ofmuseumssuch as
collecting, preserving, documenting, researching, exhibiting and in other ways communicating
the collections or other evidence of cultural heritage

1 Acknowledge the urgency of the crises in nattiogether withthe imperativeto develop and
implement sustainable solutigns

1 Acknowledge and recognise with respect and consideration the vastly different worldiveses
are theconditions and traditions under which museums work acroggdbe

1 Acknowledge andecognise with concern the legacies and continuous presence of deep societal
inequalities: together withasymmetries of power and wealdtross the globe as well as
nationally, regionally and locally

1 the museum definition should express the unity of élpert role of museums with the
collaboration and shared commitment, responsibility and authority in relation to their
communities

1 Express the commitment of museuthsy haveto be meaningful meeting places and open and
diverse platforms for learning drexchange

1 Express accountability and transparenayonditionsunder which museums are expected to

acquire and use their material, financial, social and intellectual resources
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The active use of collections is a key powiten dealing with the meaningowfu s eums , it i nd e ¢
is through collections and the way theyearsed to deliver cultural experiences that museums give
benefitto the publc ( H. Wi | k Refegimgrocolle2tiond), B¢ scholark. DesvalResand

A. Mairesse(2009) define it as'a set of material or immaterial objects (works, artefactshaval
documents, testimonies, etc.) that an individual or an organization has taken care to collect, classify,
select, make it safe and, often, to communicate to a wider public, depending on the nature of the
collection, public or privaté A further contibution is providedby K. Pomian(1987) aniy set of

natural or artificial objects, temporarily or permanently maintained outside the circuit of economic
activities, subject to special protection in an enclosed area arranged for this punpoegposed to

the publicsey@. | n t hi thesgmbdiovalubds emphaszeguttingcollectionusefulness

or its exchange valuén second placeNeverthelesshaving it material or immaterial/alug the
collection is at the centre of the museadivities and ICOM agreed with thiSmuseums have a duty

to acquire, conserve and enhance their collections in order to contribute to the preservation of the
natural, cultural and scientific heritaglCOM, 2006). In order tduild a collection, it is neessary

that thes®bjects are aggregateddmeate something meaningful and that is worth to.visiis leads

to distinguish betweecollection and fundindeedjn the second case, there is not a real selection of
objectswhich are cobbled together witht a coherent logic behind.list of the definitiongresented

is reported below in Tabke(G. Beretta & L. Pirti, 2019)

Authors Definition Academic vs

Practitioners

Maroevic (2007) The museum institute is a Museum Academic
materialized form of the
museum institution

ICOM (2007) A museum is a neprofit, Museum Practitioner
permanent institution in the
service of society and its
development, open to the
public, which acquires,
conserves, researches,
communicates and exhibits
the tangible and intangible
heritage of humanity and its
environment, for tle
purposes of education, stud
and enjoyment
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ICOM (2006) Museums have a duty to Museum Practitioner
acquire, conserve and
enhance their collections in
order to contribute to the
preservation of the natural,
cultural and scientific
heritage

Desvalées & Mairess( A set of material or Collection Academic
(2009) immaterial objects.(works,
artefacts, archival
documents, testimonies, etc
that an individual or an
organization has taken care
to collect, classify, select,
make it safe and, often, to
communicate to a wider
public, depending on the
nature of the collection,
public or private

Pomian (1987) Any set of natural or artificia)  Collection Academic
objects, temporarily or
permanently maintained
outside the circuit of
economicactivities, subject
to special protection in an
enclosed area arranged for|
this purpose, and exposed t
the public's eye

Table4: Definitions of museum and collection in literatfe. Beretta & L. Pirti)

For sake of precision, in order to conclude it is necessary to point outehmatiseum is an institution

not deeply defined: both in the case of public museums and private museums, it is not regulated by
an organic set ofules related to its specific missioimdeed, there is no normative that uniquely
identifies museums and similar institutions, nor an official list that identifies these structures nor a

homogeneous certification system for evaluating the techsodahtfic standards that describe their

operation.
Moreover,rhe word Ainstitutiono is often used as a
the adjective Acul turalo; it is different fro

“the museum institute is a materialized form of the museum instittiaviaroevic, 2007).

21



2.1.3 Museums perception in modern ages

This Sectionprovides a series ofurther Museum definitions anthoughtsby scholars belonging to
different fields These have been considered and reporiedrder to amplify the perspective as
regards cultural institutions

If the previousSection discussed the evolution of the concept of Museum in the centuries, the focus
here is moved on the modern idea of it, quoting the former curator of the Poldi Pezzoli Museum in
Milan, Maria Teresa Balboni Brizza (200@)today, nobody thinks the museas the place of the
muses. All have forgottdPtolemyl and the building he founded in Alexandria, intended as aeent

of study and activity for artists. Everyone knows what a museum is. And everyone keeps trying to

define ib. Therefore, hereby are gented the following additional considerations:

1 Museums ad education:to this extent, the Dutch museology and cultural heritage expert, Peter
Van Mensch (1992) defines the Museum$aggermanent institution, which preserves collections
of material documents and produces knowledge from'thémaddition, itcould alsobedefined
a s place éutof memooy ( P . Nor a, 1 9 ®Bat is uséal.in ordar to pravide pablcO 3 )
with evidence of something that has belonged to a previous tmthis sense, the process
continues beyond that space and time, spreading the message and keeping its memasyaalive
matter of fact, the term Museum can even m@aphenomenon, which incorporates different
places or territories, experiences and evmmaterial spaces, where the things and the values
related to them are preserved, studied, and communicated as signs to interpret absent facts
(M.R. Sclirer, 2007).
Museums are also a fundamemedsencéd or s u p p o r tespec@lly infermal, family g ,
and lifelong learning; as a social and recreational space; and for shaping a sense of self and
society through preserving cultural heritage and building understanding of other calturds B .
Usherwood2005).Recallingthe traditional conception of museuntisey can be consideres
centres of cultureand curatorial competengeshich however havenovedover time towards a
more and mor@ublic-orientedimage becoming tools for helpingeople to learntzout society,
culture, history and science, and providatghe same timentertainmen{T. Travers, 2006).
Summarisingmuseurs havealwayshadeducatiorand culture transmissioas purpose These
have not to betended as the rigid arsgtholastic ong butthosethatdeal withprogress andriant
to bringimprovemend for the society.

1 Museums as a complspacetime dimension:according to Balboni Brizz§2000) the Museum

interpretation can be broken down into different levels refetarthe spacgime dimension.
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At first level, thee are theartworks,which have beemrealized for a reason amdere usually
commissionedrbm other peoplelt is also common thahefore being exposed on the walls of a
museumther ownershipchanged seval times

The second levak howthe artworkshave been set uphere issomeone Wich have thought

about how to exhibit the wort first time, giving meaningo them maybe, subsequently, a new
curator ha changed his mind bsodifying the colarr of the wall, the caption, or the lightind.

the first levelregards the object itselhere the discussion moved tothe wayin whichiit is
observedand how someone warttse publicto look and thinkat it.

The last level refers to the gae thatadmirethe artworkstackling thespace and time of visitors.
Space is not only the physical room in which a person moves, but the term also refers to the
interior space in which emotions aachazemerdrise This is related to the concept of tinsence

it takes time to walk through the museum rooms but also to understand, to empathize and get
emotional. The objects in the museum are means for transmitting messages that go beyond their
physical form, becoming a symbol of something broader bedheyedeal with ages, riches,
thoughts, wills and ideak light of these considerationsuseums can also be defirn@&ymbolic

place, being thenthekeepersf these objects (M.C. Ruggeri Tricoli, 2000).

Museums and possible contradictiotisere arescholarghathaveprovidedtheir opinionsabout

the contradictions in whicthe term Miseummight risk beingsubjected

Citing the Italian paleontologist Giovanni Pinn@:Mo s t of the ti me, t h
unconsciously or not, as a tool for mystifying objective realities and manipulating the

i nterpr et at (GoPnea, 2063)Adeardeng tohimy admuseunmight become place

of shambecausgdue tothe objectslecontextualizatiofmoving them away from their original
environment and placing them amn artificial one), it might generatesituations that are not
relevant toreality in which the object was conceived apgdlized Thisbrings to the elaboration

of subjective meaningswvhich donot communicate absolute truths, judt relative onesPinna

states that, most of the times, whabfteredto the public is a manipulation of realitgpth
conscious andinconsciousbecausen absolute representationipfesultsimpossibleandit is

often substituted witlrepresentations fosecondaryinteress. Even if Pinna recognizes the
extraordinary value of an institution like the museum,ats warnsabout the process of
manipulating things, with the aim to convaynessageiccording to Pinna, if one the one hand

the institutional role of museuww®and its authorityare recognized of great value, on the other hand
these,together withan intrinsic subjectivity make museums powerful tools for manipulating
memory, hstory or identity.The danger lies in the nareutrality of the operation, in tfeense

that everything isealizes withan interpretatiomr acommunicative will.
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Continuing in this directionAdalgisa Lugli also state The museum as fram abs
reality, completely alien to the mechanisms of production and usage of the objects that
characterize everyday experience. It does not want to be a place of abstractionréality, it

has become an environment in which superficial knowledge is transmitted and received. It is a
mar ket o f(A. Luglil&V.sVercehori,2004).

Lugli and Vercellonido not think that the museudeceivesecause of the manipulation of the
messagéhatit is aimed to transmitjut because thdoes not coincide with the realiby nature

Indeed despite what the museum conserves is asa has belonged ta pastreality, by
extrapolating objects from theactualcontext and placing them in a newegthe museum alters
information,creating a parallel reality that has no points in common with the originallbeg.

also reflect whether the museum can be against the law of nbagimg it createdo preserve

things that, in the natural course of #nents of the world, would be destined to corrupt and
disappearHowever themuseum wants to preserve them immobilizing them in a given time and

place.

2.1.4 Museums classification

Museums are commonly classified on the basis of the colleciidlested and exhibited to the public.
Currently, however, there is no single and unambiguous way of classifying Institutes. This determines
the need, when a field study is carried out, to choose which modality to ddeptvelltknown
UNESCO classificatin system of 1984, also applied by the European Group on Museum Statistics

(EGMUS), divides museums into nine classes based on the prevalent nature of the objects on display:

1. Art museunmswhich exhibit works of art and applied art;

2. Museums of History and élneology which aim to present the historical evolution of one
region, area or province for a limited or letegm period,;

3. Museums of history and natural scienogbich exhibit objects related to one or more disciplines
such as biology, geology, botany, zoology, paleontology, ecology;

4. Museums of science and technotogynnected to one or more exact or applied sciences such as
astronomy, mathematics, physics, ch&nyi, medicine, construction industries, artickwd
manufacturing. This category also includes planetariums and science centres;

5. Museums of ethnography and anthropologliich present materials on culture, belietsstumes
andtraditional arts

6. Specialized mseumsinterested in researching and presenting all aspects of a single theme or

subject not included in the previous categories;
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7. Territorial museumswhich illustrate a more or less extensive territory such as to consitute
historicalcultural and sometimes even ethnic, economic or social entity, whose collections are
shared by a specific territory;

8. General museumsvhich possess mixed collections and cannot be identified from a main area;

9. Historical monuments and archaegjical areas such as architectural or sculptural works and
areas ofparticular interest from the archaeological, historical, ethnological and anthropological
point of view;

10.Zoological gardens, botanical gardens, aquariums and nature resemnsh are characterized
by the specificity of presenting living species.

11.Other museumsiot included in any of the other categories.

Instead, EGMU%eeps a similar logic, but limiting the categories in which museums can be grouped

to just three:

A. Museums bart, archeology and historywhich includes Art Museums and Museums of History
and Archeology;

B. Scientific, technological and anthropological museumiich include museums of history and
natural sciences, museums of science and technology, museums noigreghy and
anthropology;

C. Mixed museumswvhich considespecialized, territorial, general and other museums.

This classification is generally applied in Italy by ISTAT (which however does not consider science
centesas museums, as they do not contain collections) together with the proposed subdivision based

on the owners, identifying:

Public, state, ministerial, university, regional, provincial and municipal owned museums
Private museums, owned by privaentities such as ecclesiastical bodies, foundations,
associationgprivate individuals, cooperatives, families, individyals

1 Museums in mixed form, which belong together to a public body and a private body.

In the most recent surveys, slightly deviating from the previous classifications, ISTAT identifies only
eight categories of museums based on the nature of the objects on display: museums of art,
archeology, history, natural history and natural sciences)szand technology, of ethnography and
anthropology, territorial, specialized. The definitions assigned in these sdreey$STAT to the

categories of interest for this study are:
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1 Natural history and natural science museurnsllections of nodiving species, minerals or
fossils,organized for public display;
1 Science and technology museurosllections of machines, tools and models, including related

projects and drawings

Other weltknown classifications are that proposed by the Fréfhebeologist Georges Henri Riviere,

who suggested the division into four groups (art museums, human science museums, natural science
museums, science and technology museums), and the tuagifavution of Gary Edson and David

Dean, which is articulated around the poles of art, history and science. GatdRiaravent{2007)

on the other hand, propose a differentiation divided into 33 categories identified on the basis of their
content, orthe typology of the objects preserved. The categories indicated by the Authors are:
academy, antiquariujmarmory, intaglio, housanuseum, ecenuseum, cabinet of drawings and
prints, gallery, gallery of modern art, plaster casts, glyptothek, lipsanotebagalogical museum,
anthropological and ethnographic museum, art museum, industrial art museum, jewelery museum,
landscape museum, territory museum, business museum, naval museum, numismatic museum,
museum of prehistory, science and technology museuetiadized museum, history museum,
museum of history and natural sciences, virtual museum, palace or resitesemen, parknuseum

of openair sculpture, picture gallery, picture gallery.

2.1.5 Museums andvalue generation

This Sectionpresents a shoanalysisabout the main sources that might genevatae forcultural
heritage institutiongn order to obtain further insights about their operating context

In addition tothe main role of heritage preservation, cultural institutions can foculoeving
different goals, in terms of both artistic and creativecontents but also lookingat audience
engagement and social impagéis pointed out byBakhshi,and Throsby (2009), his variety of
objectives isreflectedin an observedeterogeneity of financial structureSuch structures differ
accordingmainly to the source of museums funds, which rmagnefrom the public sector, private
sources or generated thghuthe museumown activities. Tl latter element includeseveral
additional incomesamong otheradmission charges, the gift shop, or food service (ICOM, 2004).
In the endlit is the particulacombination of the thregbovementioned fund sourcéisatdetermines
the financial structure ahe singleinstitution. Thismight bringissues when trying to model in a
general sense the economic behaval museumsHowever as presented fBection2.1.2 museums

are by definition noprofit institutions for whichit is thenpossible to apply the basic theory ofnot
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for-profit firms to cultural institutions wheoarrying outan economic analysis of thesstitutions
(D. Throsby, 2001).

As nonprofit organizations, theprincipal purpose of cultural institutionshould not be the
maximization of shareholders value iadirect financial senseH( Bakhshi & D. Throsby, 2009).
Moreover, the museum isuallyconsidered as a patrimonial asmed not as an economitstrument
able togeneratesignificantcashflows. Ths aspectlsorelatesto the lack of interest about musesim
accountability systems and practices of planning and of management control, which often remain at
an elementary levéAspen Institute Italia, 2012)

Despite this nowadays museums are encountering a growing need to petvihgh are able to
contribute to the society with a form pérticular value generatigi. Bollo, 2013).Even thoughhe
measurment of this presents several difficultiedue toits various character, the Netherlands
Museums Association has identified five values (Bfséep, 2011) that togethkighlightthe social

significance of these institutioné.(Bollo, 2013)

1 Collection Valueis at the heart of a museum existence and encompasses a wide range of values
related to its collection, conservation, management and display activities

1 Connectbn Value:depends on the museum's ability to act as a networker and mediator between
the variows groups of society (giving coherence to current topics and issues through relevant and
significant contexts) and to become an ideal platform for communication, debates and to enter
into partnership with different stakeholders

f Education Valuelies in the museum ability to propose itself as a (formal and informal) learning
environment for a broad range of people. Museums can serve as schools in a literal sense as well:
for young people to complete work placements, for adults who want to niméuréenterests, for
academics to conduct research;

1 Experience Valueit is related to the museum ability to provide opportunities for fun, experience
and adventure; a place of inspiration, relaxation and even action, where people can be stimulated
both physically and intellectually;

1 Economic Valuedepends on the museum contribution to the economy of a place: the number of
tourists that museums attract, the jobs they create directly and indirectly, the capital represented
by the thousands of volunteersyrs e ums 6 appeal to businesses a

of education, and the multiplier effects on local income and revenues.

By observing these five points is possible to state thabt all of value generated by museums can

beentirely measumk usingthe economic valyesincethere are specific characteristics of the cultural
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value which cannot be reduced to a monetary fdfimreover the relationship between cultural and
economic value is still under debatdamer (1996) states that, when dealing with art and aiti$t,h e
underlying production forces are the same as
di f f eThig actonling to the Dutch economist, leads to a mechanism in which the symbolic value
overcomes the economic value. Off course, there are also currents of thought which have a more
Aconcreteodo point of view and s e pects.aAh exaniple 8 e ma
provided by Allan et al. (2013), which developed a detailed framework in order to assess the value of
artworks and culture in general.

Generally,nonprofit organizations stain high fixed costsomparedo the variable costsyith a
relatively low level of demand and limited fundinthis can beexplained byanobserved decrease

of public budgetsogether with a reductioof participation in traditional cultural activities (European
Commission, 2014 onsequently, the objective furan of museums could hresented ake joint
maximization of the level of output and its quality, subject to a bes&k budget constrainH(

Bakhshi, &D. Throsby, 2009). The first term concerns access objectiveaffracting the largest
number of visitors as possible); while the latter refers to artistiatorial quality standards, together

with proposing the audience a valuable collection.

It is possible to conclude this brief analysis by mentioning the malelstlders to which a cultural
institution is aimed to produce the previous discussed value. To this extent, three main categories of

stakeholders have to be mentioned (S. Baia Curioni, 2008):

91 Public authorities:this term includes institutions such #te state, regionsand otherlocal
authorities With respect to thenmuseumsareresponsible for protecting the cultural heritage
"public good" in its various components. The concept is quite broad and can be included within
the definition of "public value"which considers the value of public organizations (Keaney,
2006).As said before he value generatad this caseannot only beeconductedo a monetary
dimension but can be extended to intangible componeitshae above menti oned
AExee@arcieo and AEducationodo values

9 Scientific and professional communitiessnce amuseumhasthe responsibility to guarantee a
proper scientific, technological and cultural treatment of the patrimmadgrmanagenent it is
necessary that a strict contagith the scientific and professional communities (historians,
curators and technologists) maintained. These are in chargedefining the quality standards
for the actions of protection, conservation and enhancement. The actions related to these
communities influence their reputation and judgment in the national and international field,
influencing also their ability to acquire resources (for exchange of experiences, loans, co

productions, etc.).
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1 Individuals:this broad category includes all those who are oriented towards a value generated by
a direct or indirect relationship with the good utgitarian and typically economistic perspective.
Thereforein this categonare included: the visitors (with all the related possible segmentations),
the private individuals who indirectly benefit from the proximity of the heritage (owners of
neighbourig properties, of catering services and of hotels), the sponsors who act for utilitarian
reasons (support of brands and products, incentive policies for customers, staff and suppliers), the
customers of businegs-business services, such as companies ridate to the museum for

freight charges on spaces, images and brandsfinally, the employees

2.1.6 Museums Value Chain

If the previousSection presented description of the multifaced value generated by musetiras
current one is aimed toarry outan analysis ohow such value is createdh order to do this, the
concept of Value Chain has been exploited.

The Value Chain (Figure 7) was firstly introduced by Michael E. Porter in his 1985 book
ACompet it i veeatiAgdamdsSostamiggeSuperior Performaoce which it wasdescribed
as a set of activities that an organizati@s to perform in orddo create value for its custams,

which is the fundamental purpose of any enflilye competitive advantage of a business resides

thesevalue activitiesmodelledastheyweref di scr et e buil ding bl ockso
1 1 | 1
: Firm Infrastructure !
: (e.g. Financing, Planning, Investor Relations) ;
E Human :Resource Mana'gement ':
Support ! (e.g. Recruiting;l Training, Compeqsation System) !
iviti 1 1 I 1
Activities - Techhology Development :
(e.g. Product|Design, Testing, Process Design, Matgrial Research, MarKet Research)
! i i : Value
i 1 Procurement ! i
| (e.g. Components, Machinery, Advertising, Services) | What
buyers are
Inbound Operations Outbound Marketing After-Sales willing to
Logistics Logistics & Sales Service pay
(e.g. Incoming (e.g. Assembly, (e.g. Order (e.g. Sales (e.g. Installation,
Material C°"‘_P°"F“t Processing, Force, Customer
Storage, Data Fabrication, Warehousing, Promotion, Support,
Collection, Branch Report Advertising, Complaint
Service, Operations) Preparation) Proposal Resolution,
Customer Writing, Web Repair)
Access) site)

Primary Activities

Figure 7: Porter Value Chain (M.E. Ported,985)
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According toPorter value activitiesare of two mairtypes:

1 Primary activities:are those that directly contribute to the creation of an organization output
(products and serviced) its sale and transfer to the customer, as well as thesafeeassistance;
1 Support activitiesare those that do not directly contribute to the creation of the cotpure

necessary for it to be produced.

However,when trying to adapit to the typicalactivities of a cultural institutiorsome difficulties

arise and thisprocesss not immediatelt has beerPorter himselthat, in a 2006 publication named
AStrategy fdinessad toshemencandssociation of Museumethinking the concept

of Value Chain in order to make it fit with the particular case of museums. The resulting model is

showed in Figur®.

l Firm Infrastructu:re |
(e.g: governance, planning, budgeting, information tech., facilities)
i ' Fundraising | : \

(e.g. e:arned revenues, proposals, solicitatiOQS, events, donor rel‘ations)

Human Resource Manaégement
(e.g. recruitind, training, compensation system)

E Program {md Content Deilelopment

(e.g. scholarship, exhibit design, market research)

/

Edycational Programs

(e.g. local school dutreach, adult clagses, special tours) Social
Benefits
Assembly and| Exhibition Hospitality Marketing Visitor /
Preservation Services & Sales Constituency
(e.g., curating, Services
(e.g., acquisition, | display, support | (e.g., shops, (e.g.,
authentication, materials) restaurants, promotion, (e.g., member
cataloguing) maintenance) advertising, ot'ltreach,
catalogs) special events)

Figure 8: The Museum Value Chain (M.E. Porter, 2006)

In this new framework, ten strategically important activitidsat museumshave to carry ouare
identified, each one of them being a source of value and of Aosbrdingto Porter,the primary
activities for museumsconcern the acquisition of cultural heritage itsrpreservation and further
exhibition and communication to the communilp. upport thesactivities, processes regarding the
infrastructure, the human resources, the financial aspect, the content and the educational programs,
must be held.
The museumsurplus will depend othe effectiveness and efficiency of thesdivitieswhich, at the
same time, wildepend on the value museums are able to deliver to their viditrsiecessary to
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notice how when analging these particulamstitutions, Portedoes not define the value generated

in financial terms butatherasfisocial benefit§, a termwhich includes customer value, community
outreach, and public servicehis approach is consistent with the five types of value identified by the
Netherlands Mseums Association, that were described in the preBeason. A correct business
model identifies what customers value amdanizests own activities based on ithis is the way
through whichmuseumsanachievea competitive advantage and obtaining the best performances in
their marke{N. Kotler, P.Kotler & W. Kotler, 2008)

Besides Porter, the authdd®rmannandRamirez (1993¥tressthe importance of the customers as
well, even though theyropo® a shift of perspective: instead of considering sequential value
activities, they propose a vahgeeating system in which there are different stakehol@enspliers,
partners, customergpositioned in diconstellatiod, which contribute to the valyaroduction Thar

thesis ighat successful companies do not just add value through their operations, lin¢itnesnd

it according to stakeholders neefls.regards business entities, according to the autiidhsir key
strategic task is theeconfiguation of roles and relationships among this constellation of actors in
order to mobilize the creation of value in new forms and by new players. And their underlying strategic
goalistocreateanever mpr ovi ng fit between Thi®ismgse tobareati e s
with what said in the previouSection, when identifying the museums main stakeholders (S. Baia
Curioni, 2008).Ferrao  ( 201 1) Theaeiigla lively anternatiofal debate discussing the
Agrowing vVvisitor orumg[né hauseunnsrha shiftdd fragmucbllections tonu s e
audiencesAs a resultpublic museums today are perceived as an amalgam of a series of both tangible
and intangible multsensory experiences and are becoming a multifunctional cultural centre, directly
competing on the convergent art, cultural and leisure markets, by proadulgrange of facilities

and services, ranging from traditional showcasing of cultural heritage objects to interactive
educational services, art performances, commercial products, atelierspetc

There is another version of the value chain madeich incorporates explicitly the presence of
different actors as well. This was proposed by Bakhshi & Throsby in 2009, in a research report made
for Nesta(Figure9). The latterfis a global innovation foundation, based in the UK, which supports
new ideas thatackle the challenges society is currently facing. It operates in different fields, among
which creative economgndculture, education, public administration and heaftbllaboratng also

with the Lhited Nationsand the European Commissi(A. Balzano, 2019)

It can be observed that beyond the cultural institutlmauthors consideregso the customers, the
funding bodies and the artists. Furthermore, the interactions between the several actors are presented
differentiating between production, distribution and consumption of artistic content on the one hand,

and the flow of content, services and money on the other. It is worth mentioning how this dresente
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suldivision follows almost perfectly the operatiathascribed in ICOM definition of Bluseum as an

organi zadt.i.on tahcagtuiires, conserves, researches,

Funding

bodies/sponsors

Yisibility, revenues
Funding

Publicvalue, utility

Cultural Content Production
institutions 2

Content and serd ces

Distribution
Revenues, attention

( Audiences )

L SV g

Consumption

Figure 9: Nesta Value Chain for cultural institutions (H. Bakhshi & D. Throsby, 2009)

The last modeteported in thisSectionis the one proposed by FerraroZ@l11.In this framework

Ferraro integrates the traditional and wedkablished museal activitiésornservation, display and
servicg with new directions in museum management. The latter refers to the alignment of museums
strategy to cegproduction, governance and new learning and entertainment opportuioigies)er

with a shift towards b@minga place for multsensorial experiences. To successfully achibise
integration, Ferraro museal value system combines elements extracted from different sources and
authors includingamong othersPorterValue Chain, ICOM standals, ICOM Code of Ethics and

the Italian legislativdecree n.112/98nhich concerns the Conferral of administrative functions and
tasks of the State to the regions and local authoritgreefly, by identifying four main clusters of
museum activities this framework integrates successfully several models and captures both
traditional museum activities with new trends like customer participation and the importance of
networking(A. Balzanqg 2019. These activities are hereby listed and are also observable in Figure
10:
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Research and Conservatiatiis area concerns the most traditional museal funcéiodgroups

the activities related to Amaking @mahtatommi nt a
and conservation of heritage

Valorisation and Communicationt comprehensd all the range of activitiegontributing to

qualify the visit experience and the perceived museum vahig group represents the integrated
system of museal offer

Support Activitiesthis cluster includes all the strictly instrumental activities: human resources
management, planning and control, fund management, ICT,;

Networking and Governanceetworking fas proved to be of primary importance for museum
survival. This cluster identifies the systemic dimension of museum management, encompassing

all the activities relevant for museum offer integration, governance and functional integration.

SUPPORT ACTIVITIES
& control Funding <
RESEARCH & VALORISATION & @
CONSERVATION COMMUNICATION
Respository mng _| Mounting & Display
services
|1
Planned . NETWORKING
conservation Edutainment
Research : @
Servicescape
Inventory (welcoming)
Acquisitions
Risk assessment Marketm_g & —
communication
Restoration T
Security 4 Exhibitions & events —

Figure 10: The museum adapted Value Chain model (V. Ferraro, 2011)
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2.2 Insights on the three collaborating institutions

After an analysis on a high level about the meanings and the history behind museurasagnagph
presents dower-level point of view Indeed, the perspective is now entirely shifted on the Italian
museums scenariay order to familiarize with the environment in which the three collaborating
institution operate.

As regard thie organization]talian museums have undergone several obmngythe latest years. In

2014, the regulation of the Ministry of Cultural Heritage and Activities and Tourism was established
with the Decree of the President of the Council of Ministeyxs 71 initiatng a reformof the
organization and administratiomf state museums which today, through subsequent amendments up
to the Decree of the President of the Council of Ministers 2 December 20126% and the
Ministerial Decree of 28 January 2020. 22, identifies a system coordinated by the General
Directorate of Museumsnade up of 40 museum institutes with special autoramayby 18 Regional
Museums Directorates operating in the area, to which all the other museums refer. For better
understanding the purposes of the GenBiedctorate of Museums, it igossible to directly cite its
mission:i T h e Di rGeneral@Muséums aims to favour research and the dissemination of
knowledge on the Italian cultural heritage kept in museums and presented in cultural places, in order
to share their values and ginality with the rest of the worldt works to ensure complete access to

and use of cultural heritage, monitoring the efficiency and quality of the services available to the
publicd thptdnotes innovative management systems, includiegactive elements, for museums

and cultural placeslit plans the future through the conservation of heritage and promotion of
creativity, the quality of life and the cultural diversities present on the terrétory.

The Regional Museums Directorates argje from the Regional Museum Centres, established on
the basis of the Decree of the President of the Council of Ministers of 29 August 8014 1nin

force since 11 December 2014, for the management of museums, institutes and archaeological areas
thatpreviously werainderthe responsibility of other offices. The museum poles are replaced by the
territorial directorates of the museum networks, established by the Decree of the President of the
Council of Ministers of 19 June 2019.n76, in force sinc&2 August 2019, which in turn have
merged into the regional museum offices, established by the Decree of the President of the Council
of Ministers 2 December 2019.n169, effective from 5 February 2020.

The Regional Museums Directorates are a periphatadulation of the Directorate General for
Museums, with the task of ensuring in the areeoohpetencethe performance of the public service

of use and enhancement of the Institutes and places of culture delivered to the State or the State in

any caseentrusted to managemeén{Decreeof the Presidenf the Council of Ministers2 December
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2019, . 169. In carrying out these functions, the Management defines the strategies and common
objectives of enhancement, promotes the integration afutteral paths of use and, in conjunction

with the Regional Secretary, of the consequent teaulstiral itineraries.

As regardanuseums with special autonomy, the first 20 institutions belonging to this categery
identified in the Decree of the Prdsnt of the Council of Ministers of 29 August 2014, h71, in

force since 11 December 2014. To thdseadditional institutionsvereadded with the Ministerial
Decree of 23 January 2016).®%3 following other amalgamations and modifications determimed

the Decree of the President of the Council of Ministers of 19 June 26196 nin force since 22
August 2019. Irthe Article 33 of the Decree of the President of the Council of Ministers 2 December
2019, . 169, there are 40 museum institutes endomigd special autonomy, includingnuseums,
archaeological parks and other cultural sites of significant national interé3t"these, 11 are
executivelevel offices and 29 are nageneral level offices.

Museums with special autonomy are endowed with 8éien financial, accounting and
organizational autonomy and consist of the following bodies: the Director, the Board of Directors,
the Scientific Committee and the Board of Auditors. The top bodies provide the performance of the
museums mission, the cesffectiveness, efficiency and effectiveness of the activities and check the
scientific quality of the cultural offaioghter withthe practices of conservation, use and evaluation

of the goods delivered to the museum. The composition of the collegiateshsdietermined in
compliance with the balance between genders.

In this context, it has been noted that in recent years the theme of leadership has been particularly
evident, based on the figure of the musdbinector, to the point that, in Italy, a large part of the
population and a surprisingly large number of opera of the communication system know their
names, a unique circumstance in Europe and, perhaps excluding Russia, in thé (#omdottola
Molfino, 2004).

Institutes with special autonomy functionally report to the Directorate General for Museumist The |

of museums, archaeological parks and other institutes with special autonomy and of the museum
institutes related to them is published in the Ministerial Decree of 28 January 2020,All of the

three northern Italian museums which have requestéd@ntributed to this research project, belong

to the first list of 20 special autonomy museums, published in 2014.

In the following Sections, each of the three collaborating institution is taken under analysis, with the
aim of providing bothhistoricatgeographical and economacganizational insights. In the light of

the just discussed Decrees, being now museums increasingly treated similarly to a business firm, the
majority of data is made available and disclosed by the museums them$bbsesnformationare

easily consultable on threuseumsavebsites.
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2.2.1 The Gallerie Estensiof Modena

The Gallerie Estensi are a particular museal institution, constituted of three main kicatiorthern

Italy: Modena, Ferrara and Sassuolo. These sitesistagibally united by the Este collections that

each of them holdS§ince 204, the Gallerie Estenkiave undergone a profound transformation. After
being listed as one of the twenty museums of national interest, they also obtained the status of
Autonomous Museum. In order to better understand the aims of such a particular institution, it is here
reportal the Vision and Mission declared on their official websik®@a | | er i emisE@ste n s i 0 ¢
conserve, study and enhance the collections in its care for the delight and instruction of the
community it serves. The museum sees itself as a vital andveghlsce where visitors can forge a
personal and significant relationship with art, encouraging cultural growth within themselves and
theircity.[.] Gal | eri e Estensi b6s sites testify to the
As part of a egional network with a diverse cultural offering, the museums aim to meet the needs
and expectations of all its visitors. Overseeing several institutions, the new museum extends beyond
physical and administrative geographical border.] Gallerie Estensis si tes t herefo
being places for socialising and learning, are sources of delight and continuous exchange between
the cities of Ferrara, Modena and Sassuolo, as well as tourist destindtigns.

The museumbs a ccalriediodt with an eyeitol tHe lotahcangext, inghe sense that it
gives voice to a regional cultural identity through exhibitions, events, conferences and activities that
appeal to local peoplé.

The following list repors the three citiesvhich host faciities belonging to the Gallerie Estensi
complex. Moreover for eachof the mentionedstructure, there are also provided insight and

historical remarks

1 City of Modenait has been part of the Este dominions sinceXiiecentury, but it is from 1598
that the city became the capital of the kbdom of Modena and Reggio, after the forced
renunciation of the Este family to Ferrara, which returned under papal cdieatout therefore
moves to Modena, together with the conspicuous artistic heritage accumulated in previous
centuries. However, the Este interest in art and their vocation for patronage did not stop, on the
contrary it regained strength in the new capital.
The Gallerie Estensi themselves declarefhde can sti |l |l enj oy atthe Es
books, archaeology and collectititanks to the collections at the Palazzo dei Musei in Modena,
home to the Galleria Estense, Bi blioteca Est
Among theremarkablethings admirablein Modena, the city places of th®allerie Estensi

certainly occupy a central place: alongside the painting collections, which include valuable
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paintings made between th@V and XVIIl centuries, the collections of marble and terracotta

sculptures, of objects of applied art, manuscripts, incunabula,a@ugal and musical maps, as

well as archaeological collections from the excavations which, sinc&IXecentury, have
brought to light the Romaaity of Mutina. The sites belonging to the Gallerie Estensi network
located in Modena are:

A. TheGalleria Esteise: established in 1854 by Francesco V of Austtste and located since
1894 in the current seat of the Palazzo dei Musei, the Estense Gallery includes four halls and
sixteen exhibition rooms dedicated to the conspicuous artistic heritage accumuldted by t
Dukes of Este since thears of the Signoriaf Ferrara.

Oriented towards an aristocratic collecting with multiple interests, the Este collections
include the rich picture gallery, which contains a valuable number of paintings frofiMhe

to XVIII centuries, including a group dedicated to Padana painting, various sculptures in
marble and terracotta large nucleus of applied art objects that formed part of the ducal
wardrobe, as well as various specific collections such as those of drawinmyzes, majolica,
medals, ivories and musical instruments. Among the most important vasksvorth to
mentionthe Pieta by Cima da Conegliano, the Madonna and Child by Correggio, the Portrait
of Francesco | d'Este by Velazquez, the Triptych by El Griseomarble Bust of Francesco

| d'Este by Bernini and the Crucifixion by Guido Reni.

B. The Estense Lapidaryhis is the first public museum established in Modena. Its foundation
is due to Duke Francesco IV of Austiastewho, on March 31, 1828lecreed & birth with
the name of Modenese Lapidary Museum. It was inspired by illustrious examples such as the
Maffeiano Lapidary Museum in Verona (1738), or the Lapidary Gallery in the Chiaramonti
Museum in the Vatican (1800823), but with a peculiar civic vocah aimed at glorifying

the illustrious past of the city from its origins, as the Roman colony of Mulima.initial

nucleus consisted of some pieces already preserved in the Ducal Palace of Modena, acquired

by the Este from other antiquarian collectiongs excavated finds from the ducal territories

of Brescello and Novellara. Right from the start the citizens, starting with the representatives
of the clergy and the nobility, undertook to donate materials of their property and to finance
the museum, wkh in the space of a couple of years registered a significant expansion,

certified by the two commemorative epigraphs of its benefactors (from 1828 and 1830) still
preserved today. The scientific catalogue published in 1830 by its first director, Carlo

Malmusi, set the inspiring principles of the institutiétm serve archeology for the memory

of illustrious ancestors and to study the progress of local sculptir@tdition to the finds

from the Roman age, it immediately welcomed memories and sepubntksalthat for
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centuries, up to the late XVII century,Jeebeen placed in the churchyard near the southern
side of the Duomo or at other sacred buildings in Modena and Reggio Emilia: a practice that
arose already in the pretmimanistic era, following theearby Bologna, in memory of those
citizens who hee distinguished themselves first and foremost in the field of law and
medicine After the unification of Italy, the Lapidary Museum acquired new spaces under the
direction of Arsenio Crespellanguthor of a new catalogue in 1897. The latest museum
arrangement was that of Cesare Giorgi in 1938, recovered with careful restoration work of
the end of the last century.

9 City of Ferrara it occupies a special place among the courts that populated W&l in the
humani stic and Renaissance periods. The cen
starting from the original medieval plan according to the new rational and perspective criteria that
became a reference point starting fromXxhecertury.

The city hosts a court where cultural interests are wide and articulated, and this is demonstrated
by the patronage of the Este family in fawvof intellectuals, writers, the@actorsand artists of

great prestige.

As evidence of a great periodrfBerrara art, th€inacoteca Nazionalef Ferrarapreservesand

offers the visitor a significant review of the painting produced in the city frondithi® theXVIlI

century, making it one of the attractiooisthe city.

Housed on the noble floor of Palazzo dei Diamanti, in the rooms including the hall of laoiio

the XVI century apartment of Virginia @&edici, the Pinacoteca Nazionadé Ferrara offers a
significant review of painting in Ferrara from tRél to theXVIII century: from the great cycles

of medieval frescoes from the churches of San Bartolomeo and Sant'/Andre&\wltlcentury
paintings by Scarsellino, Carlo Bononi and Guercino, up to the sketches of the Gandolfi and
Crespi.

Remarkable is the collect of paintings of the XV century, from the masters of the late Gothic
to Cosmeé Tura, Ercole dRoberti and the other architects of the Ferrara workshop, flanked by
foreign artists such as Gentile da Fabriano, Mantegna and Carpaccio. Part of the e kautie

the establishment of the Pinacoteca in 1836 is the series of altarpieces<® tbentury from

the city churches, including numerous works by Garofafee of Raphael best followers in
Northern Italy, the Costabili Polyptych by the latter inlabbration with theGiorgionesque
Dosso Dossi and the dramatic paintings by Bastianino, with which the Este era in Ferrara ends.

9 City of Sassuolait is the city in which it igpossible to visit what is called the "Este delight": the
Sassuolo Ducal Palade.line with the baroque taste of the time, the Este family decided to build

their holiday palace on the model of the main European palaces which, starting from the XVII
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centuy, became the symbol of the era of Absolutism by virtue of its size and magnificence, the
richness of the works of art specially created and the large spaces intended for park and hunting
reserve that surround these buildings. The site, at the foot ifghEmilian hills and near the
Secchia river, was chosen not only for the presence of an ancient castle on which the building
rises, but also for the healthiness of its climate and its waters.

The history of the Palace dates back to time, probably tntieeof Matilda of Tuscany. During

the XIII century it was registered as part of the Della Rosa reign until the Este conquest of 1373.
It was the same Marquis (and later Duke) of Ferrara, Borso d'Este, who started the conversion of
the Palace from a fafied manor, in a court residence which included the frescoes by Agnolo and
Bartolomeo degli Erri. Throughout the XVI century the building remained in the possession of
the Pio di Carpi family with works carried out by artists such as Nicolo dell’Abatbgitost
Orlando Apartment) and Domenico Carnevali (whose frescoes in the Chamber of the Chancellery
survive only in fragments). Eventuallyne castle returned to the Este family again and became a
strategic seat for F r a n litiessAdter thd Cash@'Estetmevedits w  a
capital from Ferrara to Modena, Francesco | converted the Sassuolo residence into a Baroque
palace, simultaneously transforming the Este castle of Modena into the colossal urban Ducal
Palace. Under the team of asgiggathered by the Duke, the environment of the Palace was
transformed and reoriented towards natural light and the foothills: the corner towers were
transformed into panoramic terracéise courtyard became a theatrical space populated by a
gigantic rivergod designed by Gian Lorenzo Bernini and Antonio Raggi and a portico with three
staggered arches gave the illusion of symmetry on the new Baroque facade of the building,
opening it towards the city. Bartolomeo Avanzini and Gaspare Vigarani designed bizarre
creations such as the fishpond (the "Fontanazzo" adjacent to the square) while sculptors and
plasterers like Lattanzio Maschio, Luca Colombi and Giovanni Lazzoni worked to produce

sculptures for the atrium, Scalone d'Onore and Stuccato Apartment.

In the Table below, it is possible to read some of the main data from the Gallerie Estensi Balance
Sheet. Each museum is obliged to make these available and5Tdbtether with the following
tables related to the other two collaborating institutions, contasynthesis and adaptiaf the

Italian documents disclosewith an analysis horizon of four yeaFor sake of simplicity, Current

and Noncurrent Liabilities have been groupedara single entry.

39



Consolidated Balance Sheet: Equity & Liabilities

2016 2017 2018 2019
Consolidated Balanc8heet: Assets ‘

Non-current Assets: 289,624.55 0.00 0.00 0.00
Current Assets:
Inventories 0.00 0.00 0.00 0.00
Accounts receivable 0.00 235,368.94 4,127,773.66 | 3,695,241.77
Cash and cash equi{ 3,922,673.87 5,568,187.47 | 4,005,724.36 4,669,616.68
Total Assets: 4,212,298.42 | 5,803,556.41 | 8,133,498.02 | 8,364,858.45

Equity: 4,120,903.59 4,859,210.06 | 6,691,582.29 7,521,502.31
Liabilities:
Accounts payable 0.30 944,346.35 1,441,915.73 843,356.14
Financial debt 91,394.53 0.00 0.00 0.00
Total Equity &| 4,212,298.42 | 5,803,556.41 | 8,133,498.02 | 8,364,858.45
Liabilities:

Consolidated statement of income ‘
Revenues 4,894.997.22 3,660,742.53 | 6,218,472.19 3,439,028.41
Operating costs 772,720.27 2,920,497.21 | 4,387,367.67 2,531,808.26
EBIT: 4,122,276.95 740,245.32 1,831,104.52 907,220.15
Financial income 0.24 0.29 3,638.07 (77,300.13)
EBT: 4,122,277.19 740,245.61 1,834,742.59 829,920.02
Taxes 1,373.60 1,939.14 2,370.36 0.00
Net profit (loss) 4,120,903.59 738,306.47 1,832,372.23 829,920.02

Table5: Gallerie Estensi Financial Statemesummary( U )

2.2.2 The Musei Realiof Turin

The Musei Realiof Turin are one of the largest and most varied museum complexes in Europe and
are equal, for their size and the value of the collections, to the major European royal residences. They
are located in the heart of the ancient oityfurin and offer an itierary that winds through over 3

km of museum walk on 30,000 square meters of exhibition and storage spaces, 7 hectares of gardens,

with testimonies dating from prehistoric times to modern &apeir origin dates back to 1563, when
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Emanuele Filiberto di Saia moved the capital atfs Dukedomfrom Chambéry to Turin and began

the great urban transformation and the enrichment of the dynastic collections.

As for the Gallerie Estensit is possible to quote their mission, which stafeS: he mi s si on
Royal Museums is to preserve and enhance the heritage of monuments, works and spaces that
originated from the dynastic history of the Saviamily and which qualifies an urban cosmmium

located in the heart of the ancient city, placing it in a dynamic relationship with the visitor experience
and developing opportunities for better access, knowledge, creativity and enj¢yddhe Musei
Realiintend to offer their audiences a dyn&, innovative and welcoming service, aimed at cultural
growth in the field of history and the visual
Between theXVII andXVIIlI centuries the residence, with the Royal Palace in theecexfranded

in the shape of a city following the orthogoisgaheme of the first urban expansion towards the Po
river. Inhabited by the Savoy until 1946is now owned by the Italian state.

Since 2014, the Musei Reali have brought together in a single compesiginstitutions previously
separated by managememd control: the Royal Palace, the Royal Armory, the Royal Library, the
Savoa Gallery, the Museum of Antiquities, the Royal Gardens. As done for the Gallerie Estensi, a

brief in-depth analysis is presented here for each of these main sites:

1 The RoyaPalace:in 1563, when Turin became the capital of the Dukedom, Emanuele Filiberto
di Savoia established his residence in the bigiapce, but already in 1584 Carlo Emanuele |
entrusted Ascanio Vitozzi with the construction of a new factory. After t6é3irection of the
works passed to Amedeo di Castellamonte and then to Carlo Mdviesmwhile, the rooms on
the first floor were furnished, with carved and gilded ceilings and large allegorical paintings by
Jan Miel and Charles Dauphin, whose subjexsdtéhe virtues of the sovereign according to the
program of the court rhetorician Emanuele Tesauro.
In 168 Dani el Seyter was <called from Rome to f
D a n i Szyteo, flanked by the Genoese Bartolomeo Guidobdswmjr@ervened in the apartment
on the ground floor, later known as Madama Felidpartment At the end of thXVIl century,
the layout of the garden was revised and enlarged by the famous French architect André Le Notre.
When Vittorio Amedeo Il obtainethe royal title, in 1713, thesopal | ed A command
created, annexed to the palace and made up of Secretariats, Offices, Teatro Regio and State
Archives.The director of these interventions was Filippo Juvarra, who also created the Scala delle
Forhkici and the Chinese Cabinet. The position of first royal architect then passed to Benedetto
Alfieri, who defined the decorative apparatus of the apartments on the second floor and set up the

new rooms of the Archives, frescoed by Francesco De Mura andm@ré&guglielmi.
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At the time of Carlo Albertali Savoia(18311849) some rooms on the noble floor were renovated
under the direction of Pelagio Palagi, such as the Salone degli Svizzeri and the Sala del Consiglio,
and other rooms on the second flowhile in 1862 the new grand staircase was built. With the
transfer of the capital from Turin to Florence and then to Rome, the palace gradually lost its
functions of residence.

The Royal Armorythe idea oestablishing a museum dedicated to weapotesdsck to the end

of 1832 when Carlo Albertdi Savoia afterthe foundation ofhe fiRegia Pinacotecabegan to

collect in the Beaumont Gallery, now emptied of the large canvases that adorned the walls, the
weapons ownelly the Savoyfamily.

The organiation was entrusted to Vittorio Seysse@lix, captain of artillery and first director of
thefiAncient and Modern Armowhich will be inaugurated in 1837. The objects initially come
from the Arsenals of Turin and Genoa and from the collections of thewusf Antiquities. To

these were added exemplary purchas@slein the antiques market, including the important
collection of the Milanese scenographer Alessandro Sanquirico (1833) and the conspicuous
collection belonging to the Martinengo della Fabbfaaily from Brescia (1839). In 184¢he
Museum was equipped with its first catalegvhich describd 1,554 objects and contained a
series of lithographic reproductions useful to facilitate study and promotion.

In 1842 the premises of the Rotonda were added to the Beaumont Gd#signediy Pelagio
Palagiin orderto house the most recent collections of the Carloalb@ntmuseum, including the
collection of oriental weapons. This sector was further enriched,1&7&, with the donation of

the personal collections of Carlo Alberto and Vittorio EmanueléMith the advent of the
Republic in 1946, the Armorwntil then employed by the Ministry of the Royal Housecame

a state museum.

After a series of rearrangemteand restoration works completed in 2005, the historicizing
structure of the collection wasdefinedbased on scenographic criteria. The Armory currently
has more than 5,000 objects ranging from prehistoric times to thexeadgntury, among which

one of the most importapiartis made up oKVI century weapons and armor. The Royal Medal
Collection is also attached to the Armory, intended &t ti@ collection of coins and a selection

of classic antiques and precious objectsCarlo Albertodi Savoiain the precious Palagian
furniture.

Royal Library:the Royal Library of Turin is one of the most important cultural institutions in the
city and contains over 200,000 volumes, ancient maps, engravings and drawings, such as the

famousfSelf-portraid by Leonardo da Vinci.
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In 1831 Carlo Albertali Savaa decided to expand the court library with the inclusion of countless
volumes purchased from antique dealers throughout Europe and his personal collection. For the
development projeddf the Library, the king hika small circle of collaborators wih underbok
numerous research trips abroad to update themselves on the progress of literature, science and
arts. During thesgurneys documents on the history of the dominions of the ldafsSavoy

were collectedtogether with some oth&rorks notable for their rarity or beautys a resultthe

Library wasenriched with precious volumes, ancient books and illuminated manuscripts.

In 1839 Carlo Albertali Savoiabought from the collectaBiovanni Volpato aeriesof drawings

from theXV to theXVIIl centuresby great Italian and foreign masters, including Michelangelo,
Raphael, Rembrandt and Leonardo da ViAsiregards the lattein particular, the Librarhoss

13 autographed sheets and the Code on the flight of birds, which however reaches the Library by
donation in 1893.

With the rapid growth of book collections, the ancient site on the first floor of the Royal Palace
soon proved insufficient. The project for the new headquarters was entrusted to the court architect
Pelagio Palagi, who also designed fimmishings and shelves against the walls, arranged on two
levels. In 1842 the new seat of the palatine library was inaugurated on the ground floor of the
eastern wing of the Royal Palace.

Originally, the Royal Library was intended for the service of thert; for officers and scholars
interested in the study of homeland history and fine arts. After the Second World War, with the
passage to the State of the assets of the House of Savoy, the Royal Library became a state public
library and since 2016it has been amnstitute attached to the Royal Museums of Turin.

Savoy Galleryit was established in 1832 by the will of Carlo Albettatially welcoming the
collections from the Royal Palace of Turin, the Savoy private collection and the Durazzo palace
in Genoa écquiredin 1824),it progressively expandedslith purchases and donations along the
course of thXIX century to integrate or fill the gaps present in the Bexalections, especially

as regards the Italian Renaissance.

The Royal Gallery was initially set up on the noble floor of Palazzo Madama; in 1860 it was ceded
to the state by Vittorio Emanuele Il and in 1865 the museum was moved to the second floor of
the Academy of Sciences building. In 198% Pinacoteca was ther enriched by the donation

of the ancient art collection of the Piedmontese industrialist Riccardo Gualino including paintings,
sculptures, precious objects, furniture and archaeological finds from different eras and cultures,
which was set up as a hedsiuseum.

In December 2014, the Museum changed its locatiorttacbllections were rearranged in the

so-called Manica Nuova of the Royal Palace, built between the end ofi¥heentury and the
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beginning of theXX century by the court architect Emilio rémucci. About 500 works by
Piedmontese, Italian, Dutch, Flemish and European artists are currently exhibited on four levels
of visit in a chronological period ranging from té&v/ to theXX centures. Among thee, it is
possible teadmire paintings by Béa Angelico, Pollaiolo, Filippino Lippi, Mantegna and Paolo
Veronese. Works by Piedmontese painters such as Martino Spanzotti, Defendente Ferrari,
Macrino dOoAl ba and Gauaesdlzi o Ferrari are on
Among the Italian paintings of th&VIl and XVII | centuries are alsoincluded Lombard and
Caravaggesque worksuch as thénnunciation by Orazio Gentileschi, masterpieces by Guido
Reni, Guercino, Sebastiano Ricci, Francesco Solimena, Giuseppe Maria Crespi and the famous
views of Turin made by Bernardgellotto.

The Savoy Galleryalso boasts a rich presence of Flemish and Dutch school paintings from the
XV to theXVII centures,amongwhichthere are tables by Jan van Eyck, Rogar der Weyden,

Hans Memling. Extraordinary in importance and pictorial quality are Rembrandt vaRdrijait

of an Old Man, the two canvases depicting Hercules and Dejanira by Pieter Paul Rubens, the sons
of Charles | of England and Prince Thomas ofdyaCarignano on horsebaalealizedby Anton

van Dyck. Works by Gerard Dou, Paulus Potter and David Teniers come from the picture gallery
of Prince Eugene of Savoy Soissons (£8836), a commander in the service of the Viennese
court and cultured colleat.

Museum of Antiquegtis composed of differersectionsthe Manica Nuova, with th&rcheology
exhibition in Turin and the Marengo Treasure Roptine Territory, dedicated to the archeology

of Piedmont and thBExhibitions on the catwatkt he Col |l ecti ons, the fhj
Museum and home to the preparation of the Papyrus of Artemidorus

The underground floor of the Manica Nuova of Palazzo Reale has bstamghsince 2013, the
renovated setting up of the Marengo Treasury and the Archeology exhibition in Turin which
presents the archaeological materials of the city, coming from the collectitres XY century
scholars, increased by the antiquaries of theofotlg centuries and merged into the royal
collections, together with the new acquisitions resulting from recent archaeological excavations.
The section connects with the archaeological ar@edRomarnheatrewhichit partially contains

and overlooks.

The section of the Territory has been set up, since 1998, in a new architectural structure, partly
underground, which exhibits the archaeological materials found in Piedmont in the past and in
the most recent excavations. Small temporary exhibitionshateeion the connecting walkway

between the Manica Nuova and the Collections pavilion.
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The Historical Collections represent the original nucleus of the Museum formed when Duke
Emanuele Filiberto di Savoia (158%80) began the collection of antiquities,re&sed by his
successors and rearranged by Vittorio Amedeo I, king of Sardinia, who dahateeto the
University of Turin. The archaeological collections founmd 1989 anaccommodation in the
Orangeries of the Royal Palace, home of the ArtemidorpgrBa Preparation since 2014.

1 The Royal Gardensthey constitute a unique urban green area in terms of monumental and
environmental valueThey develop in the portion still enclosed by the ramparts, on a total area of
about seven hectares. The first plant dates back to the time of Emanuele Filiberto di Saveia (1528
1580) and subsequently important changes took place at the end of theet\ily and in 1886.

The route includes the Ducal Garden, north of the Royal Palace, the Garden of Arts to the east,
resulting from the enlargement wanted by Carlo Emanuele Il {16358) and the Boschetto, in

the northeast sectorgriginated inXIX century. The stone furniture has its centerpiece in the
fountain of the Tritons by Simone Martinez (1756), with large vyadatiies and benchiesilt by

Ignazio and Filippo Collino

In 1997, following the tragic fire that hit the Shroud Chapel, the Royal Gamwiemresclosed to

the public. In 2008, restoration work began, financed by the European Regional Development
Fund, which led to the partial reopening in 2016, while restoration works were completed in 2018.
They are divided in five main areas: the GardethefDuke; the Grove; the Garden of Arts; the

Wall s and the AGarittoneo; the Lower Gar den s

In addition to these, it is also necessary to include two fusiteswhich are under the responsibility

of the Musei Reali These are respectively:

1 The Chapel othe Holy Shroudthe historical and architectural events that led to the construction
of the Chapel of the Holy Shroud in its current configuration are very long and trpciledng
a time span of about eighty years (1d1604).
The Chapel of the Holy Shroud was originally commissioned by the Duke Carlo Emanuele di
Savoia to Carlo di Castellamonte (1611) to preserve the precious relic, kept by the Savoy ducal
family since 1453 andansported to Turin in 1578.
Over time, however, the projects were first modified by Amedeo di Castellamonte, son of Carlo
di Castellamonte, and, after him, by the Swiss Bernardino Quadri (1657), who was responsible
for the design of a squatmsed buildinget between the ducal palace (former episcopal palace
and future Royal Palace) and the apse of the Cathedral of San Giovanni Battista.
In 1667 the project was ultimately entrusted to the Theatine friar and great architect of the

BaroqueGuarino Guariniwho revolutionized and completed (until 1683, the year of his death)
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the project of Bernardino Quadri, creating the internal circular plan raised by a level with respect
to the presbytery of the Cathedral, thus placing it directly in communication wittotirdy
rooms on the first floor of the Royal Palace.
The construction site was definitively closed in 1694, when the relic ofitie Shroud was
moved to the Guarini Chapel to be placed in the central altar designed by Antonio Bertola.
In the first hafl of the XIX century, the Chapel of the Holy Shroud was finally adorned with four
sculptural groups commissioned by King Charles Albepresenting the great figures of the
House of Savia (Thomas |, Amedeo VIII, Emanuele Filiberto and Carlo EmanueleShvaa).
From 1694 until the early nineties of thX century, the Chapel of the Holy Shroud kept the
precious relic, now preserved in the transept of the Turin Cathedral.
In the night between 11 and 12 April 1997e Chapel of the Holy Shroud waseafted by a fire
of vast proportions that damaged the buildidg a consequenca Jong and demanding structural
restoration intervention was necessary, aimee-astablishits bearing capacity and its image.
After the long restoration, the admirable Bawe architecture of Guarino Guarinas finally
returned to the world, accessible to the public during the visit dfitteei Realj with the opening
ceremonythattook place on 27 September 2018

1 The Chiablese Palacé:representsne of the noble palaces in the historic aeotrTurin, whose
events are linked to the history of the Royal House of i@avo
Belonging to the buildings that make up the command area, it is connected to the Royal Palace
by an internal passage and hasrtten entrance and the historic view of Piazza San Giovanni.
With aXVII century layout, the Palace was redesigned in 1753 by the architect Benedetto Alfieri
on behalf of the King to be used as the residence of Benedetto Maria Maurizio, Duke of Chiablese,
from which it takes its name. The majestic staircase leading to theflomimates back to this
period, where there are sumptuous decorations, stuccos, furnishings, painted over doors and
boiserie.
The Palace, used over the centuries as the residence of tha faavity, was damaged during
the Second World War and later pag¢o thdtalian State which restored and used it as the seat
of the Regional Directorate for Cultural and Landscape Heritage of Piedmont and the
Superintendencie3.he rooms on the ground floor of Chiablézmace, historically intended for
service areas and almost devoid of decorations, host temporary exhibitionshvhigbieReali
complex Theseexhibitions are often dedicated to international artists and allow @sitdéake a

journey through history ahart, from the Roman era to the Keentury.

With the same approach used in the previgection, Tablé reports a quick overview of the financial

results of the Musei Readf Turin, for four years starting from 2016
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2016

2017

2018

Consolidated Balance Sheet: Assets

2019

Consolidated Balance Sheet: Equity & Liabilities

Non-current Assets: 507,531.38 0.00 0.00 0.00
Current Assets:

Inventories 0.00 0.00 0.00 0.00
Accounts receivable| 129051.47 1,537,295.66 | 1,779,688.24 5,427,616.96
Cash and cash equi{ 6,261,199.37 6,706,952.82 | 5,299,200.42 4,335,574.21
Total Assets: 6,897,782.22 | 8,244,248.48 | 7,078,888.66 | 9,763,191.17

Equity: 5,374,663.90 4,252,090.53 | 3,611,752.72 5,022,888.40
Liabilities:
Accounts payable 1,523,118.32 3,992,157.95 | 3,467,135.94 4,740,302.77
Financial debt 0.00 0.00 0.00 0.00
Total Equity &| 6,897,782.22 | 8,244,248.48 | 7,078,888.66 | 8,364,858.45
Liabilities:

Consolidated statement of income
Revenues 9,195,967.53 | 8,939,886.54 | 6,693,199.18 | 9,635,341.17
Operating costs 3,821,303.63 | 8,278,029.05 | 7,655,661.62 | 8,305,154.65
EBIT: 5,374,663.90 661,857.49 (692,462.44) 1,330,186.52
Financial income 0.00 (1,705,409.84) | 129,605.77 152,535.16
EBT: 5,374,663.90 | (1,043,552.35)| (562,856.67) 1,482,721.68
Taxes 0.00 79,021.02 77,481.14 71,586.00
Net profit (loss) 5,374,663.90 | (1,122,573.37)| (640,337.81) | 1,411,135.68

2.2.3 The Palazzo Ducale of Mantua

Initially made up of disaggregated buildings, the Pald2acalefound an organic shape in the first

half of theXVI century, when it became a single, grandiose architectural complex corresponding to
the oldest city district. The Gonzaga family made it their residence from 1328 to 1707, when the last
duke Ferdinando Carlo, accused of felony, was forced into exile. @h2@707, the House of
Austria claineddirect dominion of the Mantuan Dukedom and doethe Habsburg governorship.

Table6: MuseiRealFi nanci al
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The oldest buildingare the Palazzo del Capitano and the Magna Domus, erected by the Bonacolsi
family who dominated Mantua from 1273 t828. With the taking of power by the Gonzaga, new
factories joined the original nucleasd the secalledCorte Vecchia is formed.

Between 1395 and 1406, on a project by Bartolino da Novara, the Castle of San Giorgio was built
This, startingrom the midXV centuryat the behest of Ludovico || Gonzaga, became the residence
of the marquis family. In the norbast tower, Andrea Mantegna frescoed the famous Camera degli
Sposi,in the period betweeh465and1474 On the main floor there are also the firstidBolo and

the first Grotto of Isabella d'Este, wife of Francesc@dhzaga

The Domus Nova, modified by Duke Vincenzdsbnzaga(1587%1612), rises against the Corte
Vecchiastarting from 1480. Not far from the Castle of San Giorgio, Giulio Romano built the so
called Corte Nuovavhose first nucleus is the Troia Apartment (18339).Hewas also responsible

for the conception of the Rustica, then connected to the Corte Nyabe Galleria della Mostra

dei Mesi After the middle of the XVI centuryhe work of Giovan Battista Bertani took shaftee

Cortile della Mostra, which in th¥VIIl century took the name of Cavallerizza.

Due tothe death of Francesco Bonzaga1519), Isabella d'Este moved from the Castle to Corte
Vecchia. The widow apartment includes some magnificent rooms frescoed by Lorenzo Lepnbruno
among these the Came@randa the Studiolo, the Grotto and the Secret Garden. In the eighties of
theXVI century Duke GuglielmdGonzagg15501587), grandson of Isabeltad E, sommissioned
Bernardino Facciotto to transform the rooms of Corte Vec¢chiavhich there was the Refettorio,
overlooking the Hanging Garden, and the Sala dello Specchio, intended for, fagsg the
Courtyard of the Eight Faces. On the ravelin of San Nicolo, Guglielmo had the large apartment of
Castello built with the rooms dedicated to the Captains, the Marquises and the Gonzaga Dukes, which
can be accessed from the majestic Sala di Maatom 1563, Giovanni Battista Bertani built the
palatine church of Santa Barbandyich can be considerdhde visual pivot of the building, connected

both to the Appartamento Grandkethe Castello and the corridor of Santa Barbara.

In the early XVII century, Duke VincenzoGonzaga(15871612) commissioned the Cremonese
architect Antonio Maria Viani to transform a wing of the Domus Neotiasen as his owresidence

with access from the @im of the Archers. The gallery on the Cortile d'Onore, used as a shelter for
the ducal collection of paintings, was soon closed and transformed into a Gallery (fromXhédllate
century, called the "Gallery of Mirrors"In Viani, the fourth Duke of Maua also commissioned the
Metamorphosis Gallery, where the natural and artificial wonders are located. The rooms, dedicated
to the four elements, overlook the garden formerly of the Paviliesigned by the botanical friar

Zenobio Bocchi for VincenzoGonzagan 1603.
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In the Domus Nova, Ferdinando Gonzaga (16636) had the Paradis&partment built This
currentlyrepresentthe headquarters of the Musewontainingthe Scala Santa (1619)his consists

in a miniature reproduction of the one kept im&iovanni in Laterano in Rome, a celebrated setting

by Giovanni Rodari as the Apartment of the Court Dwarves: a false historical, made credible for a
long time by the proportions of the roonBetween1627 and 1628, to cope with the economic
difficulties of the Dukedom the finest pieces of the Gonzaga collectioese sold by Vincenzo Il
Gonzagato the King of England Charles | Stuart. In 1630, what remained of the works of art and
artistic artefacts preserved in tRalazzo Ducaleas sacked by the Lamhienecchi, brought back by
Emperor Ferdinand Il to punish Charles | Gonzaga Nevers, guilty of@rpnzh policy.

During the domination of the Gonza@jgevers some decorative elements were created, in particular

in the Corte Vecchia. Architectural intenteons resumed in the mid XVIII century, during the first
decades of the Habsburg domination. From the seventies Kiile century the Palace, intended

as a residence and seat of the government, was restored and renovated: the Sala dei Fiumi is of late
Baroque character, the Tapestry Apartment and the Empress Apavierenbuiltin neoclassical
styleinstead Following the annexation of Mantua to the Kingdom of Italy (1866), the Palace became
the subject of important restoration campaigns betweenghgdars of the XI>tentury and the first

four decades of the XX century. These interventions have strongly conditioned the current appearance
of the palatine compleXAs anexample, Gothic robes were given to the Castle of San Giorgio and to
the facade of the Palazzo del Capitano.

Among the numerous works now exhibited in the hallPafazzo Ducalestand out authentic
masterpieces, such as the altarpiece depicting "The agangamily in adoration of the Trinity"
(1605) by Pieter Paul Rubens and the "Multiplication of the loaves and fishes" (1619) by Domenico
Fetti, coming respectively from the Mantuan churches of Santissima Trinita and SantOnéplka

small part of the wrks contained in the Palazzo Ducale can be considered as originally belonging to
the immense artistic heritage of the Gonzaga age, almost all dispersed following the sale of 1628 and
the sack of Mantua in 1630. Among the few surviving works, thez¢he painting by Domenico
Morone depicting "The expulsion of the Bonacolsi" (1494) and the cycle of nine Raphaelesque
tapestries with stories taken from the Acts of Apostles, who decorated the palatine basilica of Santa
Barbara,realizedin Brussels and purckad by Cardinal Ercole Gonzaga in 15B8. regardshe
impressive collection of thencient statugsemains the series 6#imperial busts executed between

thel century BC. and the IID.C. Of remarkable level are some fronts of sarcophagi of thelllihn
centuryD.C. In particular, those including the lalbs of Hercules, the sack of Troy, the struggle
between Greeks and Amazons, the myth of Adonis. A considerable part of the furnishings and

furniture on display date back to the second half ofXkell century or the earl)XIX century,
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therefore to the periods of the Habsburg and Napoleonic empires, when the Palazzo Ducale complex
became the seat of the respective governors and officials.

Concluding, as done for the previous two institutions, T@lidelow provides the main accounting

data available. Unfortunately, at the moment of writing of l&sterThesis, data about 2018 and

2019 were stilhotdisclosed and only the two years 2016 and 2017 aesshexved. However, this

can be considered sidient in order to gather an idea of the financial structure and the economic

value generated by Palazzo Ducale.

2016 2017 2018 2019

Consolidated Balance Sheet: Assets

Non-current Assets: 0.00 0.00 n.a. n.a.
Current Assets:

Inventories 0.00 0.00 n.a. n.a.
Accounts receivable| 2,140,818.10 2,026,872.40 n.a. n.a.
Cash and cash equi| 2,316,796.69 3,504,132.86 n.a. n.a.
Total Assets: 4,457,614.79 5,531,005.26 n.a. n.a.

Consolidated Balance Sheet: Equity & Liabilities

Equity: 3,865,645.40 4,247,264.30 n.a. n.a.
Liabilities:
Accounts payable 591,969.39 1,283,740.96 n.a. n.a.
Financial debt 0.00 0.00 n.a. n.a.
Total Equity &| 4,457,614.79 5,531,005.26 n.a. n.a.
Liabilities:

Consolidated statement of income ‘

Revenues 5,875,773.60 3,407,502.59 n.a. n.a.
Operating costs 2,007,667.84 3,015,940.82 n.a. n.a.
EBIT: 3,868,105.76 391,561.77 n.a. n.a.
Financial income 0.00 70.96 n.a. n.a.
EBT: 3,868,105.76 391,632.73 n.a. n.a.
Taxes 2,460.36 10,013.83 n.a. n.a.
Net profit (loss) 3,865,645.40 381,618.90 n.a. n.a.
Table7: Pal azzo Ducale Financi al Statement su
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2.3 The COVID-19 pandemic

The previousParagraph was aimed to emphasize and became familiar with the concept of Museum,
something that is clearly picturable by everyone but that, at the same time, hides various meanings
and possess ancient rootdoving forward this Paragraphtackles the current @VID-19 disease

with a twofold objectiveThe firsttwo Sectiors deal directly with the outbreak of the pandemah

a particular focus toward the Italian situatioetracing the spread of the contagions started at the
beginning © 2020, together with the main measures undertaken dyetlfe government in order to
contain the virusThelastone, instead, is dedicated to the finding of tools already existing in literature
which can be used in order to better model the scerami{s evolutionfrom an economic point

of view.

2.3.1 The COVID-19 disease

COVID-19, acronym of ©@ronaVirus Disease 19, also known as acute respiratory disease from
SARSCoV-2? or Coronavirus disease 2019, is an infectious respiratory disease caused by the virus
named SARS-CoV-2 belonging to th€oronavirus family. The incubation period on average is 15
days and, 6r this reason, an isolation period of 14 days has been indicadesituation ofpossible
exposure to a suspected or confirmed case. During the incubation period the infected person is
contagious, subsequently symptomgyht appear. The virus is transmitted by air, most often via
respiratory droplets. To limit their tramission, precautions must be taken, such as maintaining a
safety distance of at least 1.5 meters, and maintaining correct hygiene behdp&riodically
washing hands, sneezing or coughing into a tissue or with the elbow flexed and, where necessary,
wea masks and gloves)

The virus primarily affects the lower respiratory tract and causes a range-liiefeymptoms,
including fever, cough, shortness of breath, muscle pain, fatigue and gastrointestinal disturbances. In
severe cases, pneumonia, acut@iratory distress syndrome, sepsis, septic shock and a cytokine
storm may occur, even leading to the death of the patient. The treatment currently aorisests
isolation ofthe patient and managiiig clinical symptoms.

Around the middle of December 2019, health authorities in the city of Wuhan in China
(approximately 11 million inhabitants) found the first cases of patients showing symptoans of
pneumoniadue tounknown cause. This first group of sick people was somehow cathtxrthe

local wet market, consisting of about a thousand stalls on which wild animals of various kinds were

2 Severe Acute Respiratory Syndrome Coronavirus 2

51



sold. The origin is still uncertain today, but the most accredited hypothesis is that it is a new
Coronavirus coming from an animal sour@ée stain responsible for the pandemic was identified

in early January2020 and designated SARV-2 or "New Coronavirus of Wuhan", while its
genome was published on January 10

Several measures are commoun$ed to quantify mortalityThese numbers vary bggion and over

time and are influenced by the volume of testing, healthcare system quality, treatment options, time
since the initial outbreak, and population characteristics such as age, sex, and overalHhealth (
Ritchie & M. Roser, 2020). The deatb-case ratio reflects the number of deaths divided by the
number of diagnosed cases within a given time interval. Based on Johns Hopkins University statistics,
the global deatfo-case ratio i2.8% as of 16 October 2020 and the number varies by refgion (
Lazzerini & G. Putoto, 2020). Other measures include the GFRhich reflects the percentage

of diagnosedndividuals who die from a disease, and the 4FRhich reflects the percentage

of infectedindividuals (diagnosed and undiagnosed) who die froniseade. These statistics are not
time-bound and follow a specific population from infection through case resolution. Many academics
have attempted to calculate these numbers for specific populations. In February, the World Health
Organization reported estates of IFR between 0.3% and 1%. On Jl202Q The WHO Chief
Scientist reported that the average IFR estithaizs about 0.6%

The Centre for Disease Control and Prevention of the United States of America estforated
planning purposeshat the IFR was 0.65% and that 40% of infected individwate asymptomatic,
suggesting a fatality rate among those who are symptomatic of 1.1% (as ©0,J8§20. Studies
incorporating data from broad serology testing in Earghow IFR estimates converging at
approximately 0.61%. According to theCentre for Evidenc®ased Medicine of the Oxford
University,random antibody testing in Germany suggested a national IFR of 0.4%.

Fixed lower limits of IFRs have been establishedinumber of locations such as New York City
and Bergamo in Italysince ths indicatorcannot be less than the population fatality rate. Wilson and
Linus (2020) suggested that, as of MZQ in New York City 23,377 individuals (18,758 confirmed

and 4,619 probable) have died with COVID (0.3% of the population). The antibody testintyew

York City suggested an IFR of 0.9%hile, in Bergamo province, 0.6% of the population has died
(C. Modi, 2020)

Concluding with a general remarthe two Figures below shows the worldwide situation as of
September 2020, both in terms of total confirroaskes (Figurél) and total confirmed deaths (Figure

12).

3 Case Fatality Rate
4 Infection Fatality Rate
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Figure 11: Total confirmed COVIBEL9 cases per million people as of Sep. 19,2020 (European CDC)
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Figure 12 Total confirmed COVIBL9 deathger million people as of Sep. 7, 2020 (European CDC)

Models whichtry to predicteventssuch as how a disease spreads also exist. The main pasameter
forecasedby these ardgor example, the total number infected, the duration of an epidemic os other

various epidemiological parametgssich as the reproductive number. For sake of simplicity, in this
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Section it is reported the SPRodel, tie simplestamong the catory ofthe secalled compartmental
models, which are aimed to simplify the mathematical modelling of infectious diseases by assigning
population to compartments with labélgure B). The SIR modeis an instrumenthat divides the
population with respect to ¢hvirus and regulates the passage between g$kat€&srardi,2020)

PIS Z

S 1 R

Figure 13: SIR model labels (P. Girardi, 2020)

The SIR model can be solved both with a stochastic (probabilistic) digicnet@pproach and with
adeterministic continuoume modelln the deterministic SIR modeghe transition between states

is determined by this series of differential equations:

o QY R e
o QO

20 YO O
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An index, called R isconnected to this model, which is the basic reproducibility index and controls
the transmission of the disease and is calculated from the ratio:
I

VR
[

This value indicates how many new infected an infeaetedyeneratd, if Ro <1 the epidemic is in
contol. From the observegopulationand assuming an exponential growths possible to forecast
the number of infectionstarting from the previous equatias follows:

O G pQ
Turning to logarithms it is possible to obtain:

TT@ 11@® p Y pT o

5 Susceptible Infectious Recovered
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Which can be seen as a linear regression model
wo | T o
Where:
| T T@® p ®EIQ Y pT

Basically, an estimate ofoRan be obtained from:

.Ypr_

Where o can be fixed, accordHlWaggtet palkvijiiso@20
estimated witHinear regression methods.

Of course, the value ofcRlepend on many factors and not only on the infectivity of the pathogen

It is for this reason that latelguring theCoronaviruspardemic many have preferred to use the
expression Rwhich is the reproduction index at the timEherefore, this indexlepends on the
containment measures adopted and often, unlikeRRs used precisely as a rate of reproduction,

representinghe number of gbjects infected by an infected subject in the unit of time.

2.3.2 The evolution of the COVID-19 pandemic in Italy

The inclusion of thisSection is due to the extraordinary nature of the situation to whichvtrisis

linked. For sake of correctness, it would not be taclassify this part as traditional literature review.
Indeed, rather than an accurate reseabdut a specific topic, thiBection is mainly dedicated to the
description and recap tiesequence of facts happened starting from the diffusion of Gh& @-19
pandemic in Italy. However, the presence of 8astion is retained meaningful for two main reasons.
First of all, even though thigasterThesis belongs to the Management Engineering field, in order to
deal with sucha complex topic and situation it fdbeen fundamental gathering at least a generic
perspective of the main consequences brought bgrtgeing pandemic. Secondly, ti8ection can

also be seen as the description of the context in which the working group operated while building the
reportedmodel. In these uncertain conditionsjrigeaware of the environment and the directives
adapted by the government, was as important as searching for scientific papers supporting the model.
On January 12, 2020, the World Health Organization (WHO) confirtin@da novelCoronavirus

was the cause of a new lung infection affecting several residents of the city of Wuhan, in the Chinese
province of Hubei, whose case was brought to the attention of WHO on 31 December 2019. Although
the death rate from COVH29 hagurned out to be lower than that of the SARS outbreak that raged
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in 2003,the transmission of the SARSoV-2 virus, underlying COVIELY, is found to be much

larger than that of the previous virus from 2@0@i led to a much higher total death toll.

On Jauary 302020,the first two cases of COVH29 in Italy were confirmed: in Rome, a couple of
Chinese tourists aged 66 and 67 from the province of Hubei and landed on January 22-at Milan
Malpensa airporivho had visited the capital on a koar, tested psitive for the SARSCoV-2 virus

they were consequenthhospitalized and then releaséds a consequencejd Italian government
suspended all flights to and from China and declared a state of emergency. Prime Minister Giuseppe
Conte said Italyvasthe first EU country to take this precautionary measure.

On January 312020, with a resolution of the Council of Ministers, a stateeafergency on the
national territory relating to the health risk, connected to the onset of pathologies deriving from
transmissible viral agents, was declared for six months, after the Public Health Emergency of
International Concern (PHEIC), launched by #World Health Organization, througts Director

Tedros Adhanom Ghebreyes@n February 17, 2020, a -3@arold citizen of Castiglione d'Adda,

in the Italian region of Lombardy, who had never been to China, presented himself at the Codogno
civic hospitalafter symptoms of flu, identified as mild pneumonia. Returning for the second time to
the emergency room, when his condition worsened, doctors decided to perform the diagnostic swab
not yet foreseen by the health protocols. The patient, and later higptegfe and a friend, tested
positive. This was just the first of many outbreaks that broke out in Italy between February and March
202Q especially in the northern regioris.order to face this, the Italian government implemented a
series of particulataws and protocols which are hbyelisted. Their weightand geographical
coverage rapidly increased, due to the immediate worsening of the contagions between the end of
February and the beginning of Mar2620(Figure14).

Daily increase of COVII cases in Italy between February
and March 2020
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Figure 14: Daily increase of COVIEL9 cases in Italy between February and March 2020 (Worldonrgtgr.
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1 The first law decreeon February 21, the Minister of Health issued an ordinance that provided for
mandatory quarantine for those whad been in contact with people positive for viral infection,
and active surveillance and homstay for those who had been in the areas at risk in the previous
14 days, with the obligation to report to local health authorities. On the samandasdinance
signed jointly with the presidency of the Lombardy Regias addegdwhich suspended all public
events, commercial activities not of public utility, work, recreational and sports actiaises,
disposing the closure athools in10 municipalities where outbreaks initially happenethe
ordinance did not have a predetermined duration, since the situation vaweldeen monitored
day by day and the decisions taken based on the evolution of the grmeext The following
day, the Councibf Ministers announced a new decta® to contain the pandemic, which
provided for the quarantine of over 50,000 people from the 10 aforementioned Lombard
municipalities, together with the town of ¥&uganeo in Venetdalhe Decree also entailed the
suspesion, in these areas, of events and initiatives of any nature, both public and private, the
closure of schools of all levels, museums and other institutes and places of culture and all
commercial activities (excluding those for the saldadic necessitee which can beccessed
only wearingpersonal protective equipmenft the same time, the armed forces were also sent
to impose the blockade of the municipalities in quarantine.

1 The implementing decreewith a Decree of the President of ti@ouncil of Ministers of 8
February(an extension of a previously publishBdcreedating February 232020, relating to
the regions of EmilidRomagna, FriulWenezia Giulia, Lombardy, Veneto, Piedmont and Liguria,
the government measure®re extended iraddition to the 11 municipalities at the epicertf
theCoronavirus outbreaks, with provisions mainly relating to schools, museums, judicial offices,
teleworking, valid until March 15The suspension of all sporting events in the aforementioned
regionswas confirmed, allowing the holding of competitions and matches without an audience.
The next day ®ecree valid for the other regiomsspublished, in order to stop the proliferation
of different ordinances between one region and another, which dedbigbgreventive measures
to be taken to prevent the spread of the disease, and measures for proptogettisr withthe
treatment of individuals who have stayed in areas of China or in municipalities with local
transmission of the viru©n Marchl, 202, a newDecree of the Prime Minister acknowledge
and extendd some of the previous measures and introddiggher ones, to ensure uniformity
throughout the national territoryOn March 4, 2020 with a further presidenti2écree, the
government announces measures valid throughout the national territory: the suspension of

educational activities in all schools of all grades and universities until the following March 15,
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the closure of the doors of all stadiums until April 31andications regarding the access of
relatives and visitors to health facilities, and for prisons and penal institutions for ndmottse
night between 7 and 8 March 2020, the Prime Minister issued ®reree, which repladehe
previousPrime Ministeial Decres, with restrictive measures that apply to Lombardy and 14
provinces of the Cerg-North of the country, for a total of 16 million peopl&his Decree
prohibited any movement to and from the territories subject to restriction, as well astixgthin
territories themselves.

1 March 9May 3 (Phase Libckdown):with the Prime Ministerial Decree of Mar&h 202Q the
provisions alreadymposedby the Decree of Marcl8 were extended to the whole national
territory, starting from the following day, unfpril 3, 2020.

On Marchll, the"#loRestoaCasa Decre&Vas published, which provided for the suspension of
common retail commercial activities, educational activities, catering services and prohibited the
gathering of people in public places

In the late evening of MarcB1, 2020, live nationally at about B0 pm, the Prime Minister
Giuseppe Conte announces the implementation of more stringent measures which reports the
closure of all those activities not deemed necessary for the Italian production chain in relation to
the contingent situation. On March 2928, a new ordinance was jointly adopted by the Minister

of Health and the Minister of the Interior whiébrbadeall physicalpersons from moving or
traveling by public or private means of transporimanicipalitiesother than that in which they

are locéed except for proven work needs, absolute urgesar health reasons. On the same day,
PresidenGiuseppeConte also siged the new Prime Ministerial Decree, relating to the closure

of all unnecessary activities, also publishing a list (subsequentindep) of all those which, on

the contrarywere considered necessary and strategic, with itsalicom March23to April 3.
Companies, whose activiti@gere not suspended, must comply with the contents ofShared
Regulatory Protocol of Measures fortkighting and Containment of the Spread of tieaD-

19 Virus in the Workplace'signed on March 14, 2020, between the Government and the social
partners.The measures adopted were further extended until Apnitith a new DPCM, and
subsequently, after the conference of the Prime Minister on Apriintil May 3.

1 May4-June 14Phase 2Easing ofthecontainment measureson the evening of April 26, 2020,
Prime Minister Giuseppe Conte announced a new Prime Ministerial Decreeveffeocth May
4, 2020, which provided for the start of thecled "Phase 2'tesulting ina gradual redaseof
the previous containment measures, sincegprdemicwas in a descendent phase the first

two weeks, th®ecree also adddte possibility olvisiting relatives within the regional territory

6 Decreto del Presidente del Consiglio dei Ministri
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(but always keeping the distance of at least one meter and with the mandatory use of masks and
gloves), allowed the opening of public parks, the {ak@y service for catering activitiethe
resumption of various production activities with the wholesale trade, the reopening of bathing
establishments and hasso permittedhe carrying out of physical activities regardless of the
distance from home. Religious celebrations remained claste:tpublic, with the exception of
funerals, wit a maximum number of 15 participaraiowed. The autonomous province of
Bolzano, on May, 2020, was the first territory in Italy grantthe reopening of retail businesses
and, fromMay 11, that of musems and activities such as bars, restaurants, hairdressers and
beauty cemes. These activities were resumed throughout Italy on May 18, together with the
reopening of exhibitions and cultural sites in the open and religious celebrations (with limited
admissions). From this date, therefore, Italy has resumed a pseudwlity during which itvas
however mandatory to respect the anmntagion measures adoptddhe beginningof faceto-

face teaching activitiewas postponed to the 202D21academigear, athough from May 4 it

was possible to carry out university exams on site and the high domalatxamswereallowed

in presence, while the First Grade Secondary School exanesperformed in remote maden

May 25 the gyms reopene@nd some sports aciiives restartecas wel] except in Lombardy,
where the sports caws resumed their activities from JuieOn June 8, Immuni, a mobile
application, downloadable on a voluntary basis, stittietestingphase irfour regions Abruzzo,
Liguria, Marche andPuglia This applicatioralerts the user if he has been in contact with a person
infected with COVID19, if the latter has also used the afports events and competitions of
national interest resurdestartingfrom Junel?2, but still without araudience.

Junel5 (Phase 3/Coexistence with COVID): On Junella new Prime Ministerial Decreeas
published, in force from Jurib to July 14, which further eases the containment measures. The
access of minors to indoor and outdoor places intendedbfgfiupactivitieswas allowed with the
presence of operators; arcade, betting and bingo halls reopened; shows open to tegublic
allowed in theaks, cinemas and concert halls, with a maximum of two hundred spectators indoors
and a thousand outdoomsjth preassigned seats spaced at least one meter apart; the bathing
establishments, wellness castrcultural and social caes reopened; the conduct of the events
was allowed only in static fornrThe DPCM leave the regions free to further loosen ostrect

these latter measures, as well as to postpone them, based on the epidemiological sigation of
territory. From June 15, the use of the Immuni & been madgossible throughout the Italian

territory. From Jun@5 it was also allowed tonacticecontact sports.
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This list briefly summarizes the main decisions taken byttlien government since the beginning
of the health emergency. In particular, the first moments described represent the general context in
which the working group found itself while formulating possible hypotheses for the scenarios of the

model described i€haper 4.

2.3.3 Assessing the economic impact of a pandemic

This Section is dedicatetb the analysis of some of the already existing tools that can be used for
approachinga pandemic scenaridue to the outbreak of the health emergency, the months of
February and March 2020 resulted in a period of strong societal chéhgee wa a strong
uncertainty abouthie future with daily reports of increasing infections and deaths across the world
raisng people anxiety, the health and safety of families, friends, and loved ones for each individual
was perceived as compromised, as well as the possibility of returning to conduct a norrral life.
addition to the immediate concerabout the impact on theveryday life, there was fear about the
severe economic downturn that may result from the batiastghe novel pandemic, with businesses
being shuttered and an increase of the unemploymentAatécKinsey report published at the
beginning of March 280, namedi Saf eguar di ng our | ives and our
t i meonfirmedthis, adding alsofiil n Eur ope and in the United St
of the population and other efforts to control the virus are likely to leatthédargest quarterly
decline in economic activity since 1933 [ ¢é] \
virus [ € We also see enormous energy go into stabilizing the economy through-galialyc
responses. However, to avoid permanent damageut livelihoods, we need to find ways to

Ati mebox 0 ThdFiguwe beloweshaws what the authors of this publicajsopported by

the Oxford University Economic Departmentonsideed asthe two biggest concerns that

governmerg have to face:

9 Sdeguard liveswhich can be briefed with the avoidance of the virus spread while sourcing for a
better treatment and the vaccine. The main factor to be controlled in this case is the count of the
total number of cases

1 Safeguard livelihoodswhich translats into the commitment of governments to protect the
economy, in particular the businesses most affected by the lockdown dffgethier with the
preparatioforther et ur n t o a dAparti al normal i tyo when
good measte of it is the GDP of the single country of which, however, a loss between the 8%

and the 13%wvas considered a certain fact.
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The imperative of our time

Imperative 1

Safeguard o Suppress the virus as fast
as possible

Expand treatment and testing
capacity

Find better treatment, drugs,

vaccines
Case count

Imperative 2

Safeguard
livelihoods

Support people and businesses
affected by lockdowns

GDP @ Prepare to get back to work
safely when the virus abates

Prepare to accelerate a recovery fron
an estimated —8% to —13% trough

—8% to —13%
economic shock

Figure 15: The two imperative of our time (McKig 2020

In order to predict the impact of the health emergemelye immediate futurehe authors introduced
the concept of a muiscenario model. This model generates nine different pictaipest the
magnitude of the pandemic outbreaking the GDP as a gaaémeasureThese are generated by

crossing two different dimensions:

1 Virus Spread and Publielealth Responsef which threemainarchetype®f interventions and

outcomesave beendentified:

1. A strong publiehealth response succeeds in controlling the sprette contagions each
country within two to three months,so that physical and social distancing can
be phased out quickly

2. Publichealth response succeeds at first, but physical disghas to continue (regionally)
for several additional months to prevent viral recurrence

3. Publichealth response fails to control the spread of the virus for an extended period of time,

perhaps until vaccines are available, or herd immunity is achieved.

1 Knockon Effects and Pubkfolicy Responseof which three potential levels of effectivesse
have beemypothesized:
1. Ineffective: seHreinforcing recession dynamics kick imith widespread bankruptciesredit

defaultsandpotential banking crisis
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2. Partially effective: policy responses offset economic damage to some ,debeeking crisis

is avoidedbut high unemployment and business closures mute the regovery

rebound after

the virus

is controlled

and momentum, as justified by the ecoydomdamentals.

returns the economy tocrsie

Highly effective: strong policy response prevents structural damage to the ec@nstnong

levels

The scenarios obtained by the combination of these two variables are observable in@-igbee 1

authors alsonention thafi ma

ny

current |

y

expect

T Mntematerializé. h e

In each of these, the COWI® spread is eventually controlled, and catastrophic structural economic

damage is avoi

already being discussed (BB

many countries in Europe and in the United States, we cannot exclude these more extreme scenarios

for now. O

ded.
5) .

[ €]
[ e]

S

Ot h e r gnceired,rard s@me of themaee s C

With the

Scenarios for the economic impact of the COVID-19 crisis

number of new

GDP impact of COVID-19 spread, public-health response, and economic policies

Better

A

Rapid and effective
control of virus spread
Strong public-health
response succeeds in

controlling spread in GDP
each country within
2-3 months | Time
Bt A3 ]

Effective response,
but virus recurs
Public-health response
succeeds but measures
are not sufficient to
prevent recurrence so
physical distancing
continues (regionally)
for several months

Virus spread
and public-
health
response

Effectiveness
of the public-
health
response

Broad failure of
public-health
interventions
Public-health
response fails to
control the spread of
the virus for an
extended period of
time (eg, until vaccines
are available)

Worse

Worse «

Virus contained but
sector damage; lower
long-term trend growth

-

Virus contained;
slow recovery

\_/

Virus contained; strong
growth rebound

S

Virus recurrence; slow
long-term growth

B2

Virus recurrence; slow
long-term growth,
muted world recovery

\
Q

m

Virus recurrence; return
to trend growth,
strong world rebound

2]

Pandemic escalation;
prolonged downturn
without economic recovery

N

Pandemic escalation;
slow progression toward
economic recovery

B4

Pandemic escalation;
delayed but full economic
recovery

-

5
Ineffective
interventions
Self-reinforcing recession
dynamics kick in;
widespread bankruptcies
and credit defaults;
potential banking crisis

Partially effective
interventions
Policy responses
partially offset economic
damage; banking crisis
is avoided; recovery
levels muted

Effective
interventions
Strong policy response
prevents structural
damage; recovery to
pre-crisis fundamentals
and momentum

» Better

Knock-on effects and economic policy response
Effectiveness of government economic policy

Figure 16: Scenarios for the economic impact of the COXtEDcrisis (McKinsey202Q
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If, on the one hand, this model considers a general picture and it is still at a macroeconomic level, on
the other hand, due to the novelty and uncertainty of the environment, this approach has been
considered the ideal one in order to approach the consjlextion that cultural institutions were
facingas well.Even if Chapter 4 will enter into details of this choice, it is possible to anticipate that
this way of proceeding with different scenaias been of inspiration for the working group.

For whatconcerns museums, a direct testimony is provided by Antonio TarascDjréwtor of
Service | of the Directorate General for Museums oflthkan Ministry of Cultural Heritage and
Tourism He judged the impact of COVHDO over museums @&n ot  h alg..d.ywWe have aa
revenue production method based mainly on ticketing. Therefore, the interruption of the service
immediately leads to the suppression of about 90% of resemide the other 10% is related to
ancillary services (e.g. bookshopsAccording to ISTAT almost 55 million people visited state
museums in 2019, withevenues ofibout243 million euros. The monuments and archaeological
areas welcome more than half of the total number of visitors (almost 29 million). A quarter of the
people(14 million) were concentrated in museums while 21.3% (almost 12 million) have purchased
an integrated ticket to visit the structures of museum circuits (82.9 million euros in revenues).
Moreover, &st year monthly data on the flow of visitors to statseoun institutions show that the

peak of admissions occurred in the months of March, April and May. In this quarter\aitm&7

million 486 thousand accesses, equal to about 6 million users per,ntioatistate structures
welcomed almost a third (31.9%j the total public in 2019. This seasonal trend, which represents a
characteristic recurring over the years, affects the entire national territory: in the Maydajuarter,

in fact, a share of the annual total is concentrated equal to 34.7% of visittre North, 30.9% for

the Cente, and 32.9 % for the Soudi the country.

The high influence of the revenues coming from tickets over the total sales is the biggest concern of
the Director Antonio Tarasco, which also points out how, in other counthesdependence from

the box office is not so marked: A n gsxon museums base the prevalence of their revenues on
ancillary services, donations and merchandising. Then, there are the brands that are valued abroad
like the LouvreMuseunwhich collect#400 million euros from the Arab Emirates

ThisMasterThesis desnot aim to helgultural institutionsdy redesigning a revenue system no more
thoroughly dependemin entry tickets, however these data have been fundamental in order to choose
the best parametef measurefor quantifying the losses that museums might occur due to the
COVID-19 emergency. As a matter of fact mitially hypothesized by the workingaup the
impossibility of performing regular museal activity and therefore to gain revenues from the entry
tickets, actually represents the biggest concern of musairteast for the Italian cultural heritage

picture
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3. Methodology

This Chapter containthe description of the entire process that has bagied ouin order to realize

the initial purpose of thidaster Thesis: developing a model capable of assessing the economic
impact of the COVIB19 pandemiover cultural institutionsThegoalis togive to thereaderfurther
insights abouthe approacldoptedthe choicesnadeand the reasons behind them.

This Chapterdevelopsstarting from the methodology to which the literature review has been
performed together withthe gap identified ahthe respective research questions posed to fill it.
Subsequentlythe main considerations regarding ttealizationand application of the modehre
presentedthe creation of thecenariostheresearch of historical datnd the analysiaboutthe
collected resultsMoreover, the Chapterefers also tahe main supporting tools used to bring to

conclusion this research project.
3.1 Literature review and research questions

This Paragraph presentlie process through which the literature review has been carried out. The
existing literature isvarious and full of authorswith alarge number of researcivailable The
synthesis of the literature is commonly considered an esspnbiedssfor knowledge widening,
being it capable gbroviding new hints for the research @aodlemonstratéhe presencef gaps.The

main difficulties which have complicated the performing of this procas$egrouped as belonging

to threeblocks

1 Theiidi stancedo i n t erthesvo mdin aguenerd af researchtofotiaster s :
Thesis have been surely Amuseumso and HApanc
available for both of the topics, it has been difficult, at least during thierfionths after the
COVID-19 outbreak, to find papers combining the two fieltlis was also probably related to
the two following points of this list. Firstly, being this an exceptional situation, the attention
shifted entirely on the pandemic itselfjth the safeguardof people health and limiting the
economicrepercussionss the two fundamental prioritie$o this extent, it was clear that the
focus of the experts was initially posed on
damages the most. Then, experts (both academic andcademic) started to publish research
and estimates about the impaxf the pandemic on the various sectors and rseiors.
Certainly, being the health emergency still ongoing, further field studies will be performed and
publishedHowever,one ofthe goas of theresearctwasto provide museumsith an instrument

to help them in the reopening after the general Italian lockdown lasted from March to May 2020
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in order to also have the possibility to collect data for testing this tool and evaluating its goodness.
What the working group djdvas to try to stay as updatesl possible with currents studies and
trends.

The newness and uncertainty of the contéixis componentaffected the insiders and the
government, which was trying to develop-famt regulations in order to fight the spread of
contagions. It is thereforeda that, in the ambit of a project work related to COMI®, the
working group would have been affected by this uncertaltythermorethe impact of this
resulted increased by the fact thmt member in the working groupossessd humanistic or
medical competences to tackletshtopicswith a critical point of view. In this sense, the literature
review has been fundamental in ortkecope this lack with required basic notions of these fields,

in fact, if on the one hand this remeh does not want to provide guidelines at a strategic
countrywide level, on the other hand it is impossiblddal with these issuégnoring their main
featuresRecalling some basic project management foundations, uncertainty is definedlas | i t y
topredict outcome of parameters of (B.Berngisee e
2020) it is clear that moving forward towards the delivery of the project, uncertainty decreases.
Since the objective was to provide the three collaborating itistituwith a ready to use tool for

their reopening, the timespawailable for the working group was lower than the six months of
emergency state declared by Italy as of January 31, 2020, and even lower if compaost! to
recent statements by WHO direcg®neral Tedros Adhanom Ghebreyesus who, referring to the
previous Spanish flu pandemic, declared thtatiook two years to finish'ln light of this, it is
possible to state that teorking groupoperated with a high level eikternaluncertainty Figure

17 shows how, in projects, uncertainty decreases over time.

':\Uncertainty

Time and costs for
applying corrections

Emerging of unexpected
constraints and opportunities

e TR
| >

Expected release date

—
—-~
L r—

Time

Project duration

Figure 17: Uncertainty in projects (B. Pernici, 2020)
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9 Thefocus of already existingontributions:as showed in the first Chapter of tiMasterThesis
and subsequently in the literature review processdels discussing the potential economic
impact that a pandemic might have are largely available, these come by both academie and non
acdemic sources (such as independent institutions or consulting firm reports). Nevertheless, even
though these tools have been useful for gathatimgneral overview of the damages that the
health emergency might bring, they do not entirely suit to thescasder analysis. Indeed, the
model has been thought according to the reality of the three requiring museums, which represent
a small part of the Italian cultural heritage mosaic. Compared to the macroeconomic level to
which thesescientific contributionsare presented, thgpecificity of the developed model is

sensitively higher, and this represented one of the biggest challenges for the working group.

What emerged from the literature review whag absence ofdirect assessmen@boutwhat a
pandemic might bring to cultural heritagmrticularly a tool directly applicable and compatible with
the numbers of a cultural institutiofio fill the identified literature gap, the following research

questions have been posed:

1. Which numbers omdicators can be used for assessing the economic impact of the CI3VID
over museums, that can basily reacdut complete at the same time?

2. How is it possible to foresee potential evolution of the current scenario (as of March 2020)?

The attempt tanswer these research questions led to the choice of adopting a multiple scenario

approach, taking into consideration both quantitative and qualitative aspects.
3.2 Gathering data and measuements

If the next Chapter is aimed to carefully explain all therfalas behind the model, thfaragraph
provides some information about how these have been obtained and elaborated.dBeebfithe

main parametarthat the model utilizes, is the number of visitors that each museum should have had
during the year 2020, in absence of the COMMDhealth emergency. This is coherent with what
presented irSection 2.3.3, in which it is underlined the strong dependehtialian museums total
revenuegrom the number of entry tickesold. While developing the presented tool, it was therefore
necessary to find a methodology capablesiimating tis parameterFurthermore, for this purpose,

the working group also needé¢ad find coherent sources of data be elaborated. As regards the
visitors, the ItalianMinistry of Cultural Heritage and Activities and Tourigtiscloses yearly these

types of data directly on its web page of statistics:
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9 Paying visitors:people that actlly pay a tickefor visiting one of the cultural institutions. This
data isusuallyreported as consumptiwe the available statistichiowever each museum has its
own personal and staggered range of tariffs. As an example, the Table below reports the pricing

adopted by the Gallerie Esteffsr entering in their site of Modena.

Regular ticket ‘ € cC

FAI reduced ticket ‘ € p
Reducedcoop partner ‘ € N
Reduced Teatro comunale di Modena ‘ € O
Reduced young ‘ € H

Table8: Gallerie Estenstickets price

1 Nonpaying visitors:indeed, it is common that certain categories of people may access to Italian
cultural institution with a free ticket. The categories may vary according to each institution
directives, but commonly this offer is thought fmhools people with disabilities ancelative
companion journalists and tourist guides with caggbung people undet8 years oldJCOM

membersMIBAC T’ staff, teachers and students

Due to this heterogeneity as regards the revenue obtainable from the single ticket, the working group
decided to take into consideration mainly the yearly number of visitors, easily obtainable by summing
the number of paying and ngraying visitors. Thenstarting from this it is also possible to quantify

the total revenues that could have occurieaddition to the data disclosed by the Ministry, the three
collaborating museums provided reports about tin€iividual situation about visitors and tickegin

as regards the previous year 2019. T&bteports this picture as it concerns Gallerie Estensi, it is
observable how both the revenues coming from entries and the entries thermselvesuniform,

varying according to the period of the year. As a enatf fact, April andMay together with the
guartercomprehending October, November and December represents the months in which the highest
number of visitors is reachechinciding withthe biggest portion of revenues. The saype of data

as regards the Musei Reali of Turin and the Palazzo Ducale atiare observable in the Appendix.

What is possible to define with thesamberss a coefficienwhich, for eachmonth measures the
revenue thathe singlevisitor may bring. This can be computég dividing the revenues from

ticketing for the number dfckets sold, for each month.

" Ministero per i Beni e le Attivita Culturali e per il Turismo

67



e s i ot a7 Y Q0 QEDBIGE 00 DO QQO |
DEEDHIQL QH OWQI ﬁmsQQQQwQQ%%, —
D0 awfIOQ Qo €i i

It is clear that, with this formula, paying and Rpaying visitors are grouped within a single term

with the unit of measure expressed as Euros per visitor.

Revenues Number of visitors Coefficient
Jan 2019 € MMZC Y 5,667 2.05
Feh 2019 € T2ZpMYy 5,657 1.33
Mar. 2019 € MHZXZdng 11,709 1.10
Apr. 2019 € OHZXZPpPHJ( 13,596 2.39
May 2019 € HMZXZTME[ 9,660 2.25
Jun 2019 € HTZdyd 6,973 4.01
Jul 2019 € MMZdng 4,142 2.87
Aug 2019 € MyZocyq 6,196 2.96
Sep 2019 € MMPZIHpPpQ 16,121 1.19
Oct 2019 € MY 2ZO0TQ( 19,338 0.95
Nov. 2019 € 17,035.60 16,811 1.01
Dec 2019 € MNDZMANT 13,431 0.75

Table9: Gallerie Estensi ticket revenues per month (2019)

The complete version of these data, comprehending also the numbers regarding the other two
collaborating museums of Turin and Mantua, are consultable in the Appendix. The main source has
been the repositorgonsultableon the MIBACT wdsite even though # intervention of the three
institution has been necessary. Indeed, as of March 2020, the numbers regarding the year 2020 were
still not publish available on the MIBACT database, therefore the working group obtaised th
information directlyfrom the threemuseums interesteth addition to the respective 2019 situation
concerning revenues and their split across each single month, a further required insight has been the
distribution of museums visitors across the Italian national territory, of which tperpulisation

will be shown in Chapter 4. These data come feo2019 survey conducted by Politecnico di Milano,

in the ambit of a project work related to the Italian Museums Good Practices, in which each of the

three institutions contributing to the ddopment of this model asinvolved. Due to the peculiarity
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and the timing required to provide these data, it would have been difficult for the working group to
gather all tis information without a strongarticipationof the requiring parties.
A step forward into the development of this modelyapresented byhe choice regarding the
modality in whichobtaining further knowledge form the data gathefédxk objective of the working
group was to find a reference vala,least in terms of visitors, that should haveriihe base to
which calculate th@otential losses due to the pandemic. Having available historical data regarding
the yearly visitors, the choice fell douilding a bivariate linearegressionmodd, capable of
forecasting the expected number of visitors as function of. tithe aim of this instrument is to
describe a population through a linear equation, the simplest of which is represented by:

®w T o - 1"Q p8¢

The terms of thigquation represent respectively:

I it is the single observation;
Yi: it is the dependent variable (in this case the number of visitors);
Xi: it is the explanatory variable or regressor (in this case it represents a certain year);

I ® & 1Qdthey arethe population regression coefficients;

= =2 4 -4 -

- djt is the error term or residual, with the assumptionghat m8ande - 1@ for all i.

A graphical representation of the bivariate linear model is provided in Figurelow.

Y E(y|x) =B, + B;x
V4 e

X, X, X3 Xy X

Figure 18: The bivariate linear model

8 The expected value efis equal to zero
® The expected value efgiven X is equal to zero
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Having said that means that the population follows the linear equation previously introducéd, with
and representing the coefficients that describe the true relation between X andsé. diie not
known, butit is possible to obtain an estimate using different techniques. In order to build a linear
regression model for forecasting the potential number of visitors that museums could have had in
normal conditions (i.e. in absence of thegamic outbreak), the Ordinary Least Square method has
been adoptedihe OLS? method consesto build the following regression:

@ 1 T e - 1Qp8e

Inside this linear equation it is possible to define:

T & f I ® o |} :itisthe predicted vale of ¥onditioned X ® is also called the
within-sample forecast of i;

T - & djtis the residual, which measure the distance idfofm its forecasto (for each
observation i);

1 I @& fQdthey arethe estimators that minimize the sum of squared residuals, which can be
computed respectively:

—B . . .
1.7 — — . it consists of the sample covariance between X and Y

divided by the sample variance of X. This result can be obtained by imposing the first

order condition in the minimization equation for the sum of squared residuals;
2. 1 @ T & itrepresents the constant term of the equation. It is obtainabledaimd)

@, which are estimators for the unconditional means of Y and X.

Moreover, for the OLS estimators two further conditions hold:

1 -Fu-B - mmgthe estimator for the uncoitinal mean of the residual is equal to zero;

T & -B @& @xdhe estimator for the unconditional mean of the wittample forecast is equal

to the estimator for the conditional meafny.

As regards the regression performed in the ambit of this model, it has been considered an interval of
six years between 2014 and 2019, in order to forecast the expected number offors2029. The

choice of this interval has been taken jointly witk three institutions under analysis, being 2014 a
year full of changes for these museums. In fact, as mentiorfeatagraph 2.2, it is of this year the

Decree of the President of the Council of Ministers including these three museums in the list of

10 Ordinary Least Squase
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institutions with special autonomipue to this, when searching for data before 2014, it might have
been possible to incur in mistakes related to the way in which data were registered before the changes
undergone after the Decree. As an example, smaller mussuinsollections already existing as
separate institutions were added to the biggest museal circuits represented by the three museums
under analysigfter 2014 making complicated and not uniform the research of data about visitors.
Therefore, the working rgup and the personnel of the three collaborating institutions, retained
sufficient to considean interval ofsix years

Concluding this brief deepening on the OLS method, it is also necessary to have an indicator about
how well the model predict the obrged data. Every observation consists of an explained part and an
unexplained part and under OLS the two are orthogasadtated in the following formula:

It is then possible to decompose the variance of the dependent variable Y:

YN B & @ oYY Ywy

Writing the overall variation in Y in this way (TSS), means that this can be obtained by summing the
variation explained by the regression model (ESS) and a component of variation which remains
unexplainé (SSR). As a matter of fact, it is possible to aiseefficient of determinatigmamedr?,
in order to evaluate the goodness of the model in explaining data:

oYYy YYY

YYYP Yy
This indicator is defined as the ratio between the variation explained by the model and the total

variation occurred. The main featusR? are:

The larger it is, the better does the model explain the variation in the dependent variable Y;
It holds thatt 'Y  p;
If R? is equal to zero, it means that ESS is equal to zero as well and the regression has no
explanatory power;
1 If R?is equal to one, ineans that either ESS is equal to TSS or SSR is equal to zeromlés

that the dependent variable Y is entirely explained by the model.

11 Total Sum of Squares
12 Explained Sum of Squares
13 Sum of Squared Residuals
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3.3 Supporting computing tools

This shortParagraph is dedicateid briefly mention the informatienstruments which have been
deployed when performing the research and, subsequently, the analysis of the necessary data.

The most used software has been Microsoft Exleelywidely used program as regards the production
and management of spreadsheéts de nts introduction in February 1991, the Microsoft Excel
Solver has become the most widely distributed and almost surely the most widely used general
pur pose optimizat(fFystraetmloI®®8).l i ng systemo

It is therefore natural that all the data disclosed byltdean Ministry of Cultural Heritage and
Activities and Tourism are published in this format, as well as the data directly transmitted by the
three collaborating museusn In the face of this, hithe computations concerning each scenario
identified have been realized using this supporting computing tool.

However, the auxilium of software has not been limited to the usage of the most common program
of spreadsheets. Indeed, for supporting the cdlonk related to the aforementioned regression
models about the expected number of visitors, even the statistical software gretl has bderensed.
though, in its early versions, gretl was particularly oriented in the analysis of time series, this tool is
now widelyused in econometrics and statistical analysit) its currentversions offeing a rather
completespectrum of modern statistical methoEgure19 below shows the output of the program,

after havingperformed a linear regression with OLS estimators. In this case the data analysed are the
visitors from year 2014 to 2019 of the Galler
2019 as fAyear 60.

Model 1: OLS, using observations 1-6
Dependent variable: Visitors

coefficient std. error t-ratio p—-value

const 39311.2 15261.5 2.576 0.0616 *
Years 13481.1 3918.79 3.440 0.0263 *xxk

Mean dependent var  86495.00 S.D. dependent var 29173.37
Sum squared resid 1.07e+09 S.E. of regression 16393.46

R-squared 0.747386 Adjusted R-squared 0.684232
F(1, 4) 11.83441 P-value(F) 0.026291
Log-1likelihood -65.52506 Akaike criterion 135.0501
Schwarz criterion 134.6336 Hannan-Quinn 133.3829

Figure 19: OLS output fothe Gallerie Estensi of Modena using gretl
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Having a further analysis tool in addition to Microsoft Excel, permitted to the working group to
dispose ofan alternative confrontation and to deal with the numbers of the three collaborating
museums in an even easier way.

Concluding, the benefits of warlg with gretl are also highlighted by academics and scholars
belonging to the statistical and mathematics fielss stated by Wilson Mixon and Smith (2006):
AGRETL can be a useful research tool. Much of what applied econometricians do can be
accomplished directly within GRETL. [ €] Resea

generalized least squares techniques will find GRETL both adequate and acoessible
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4. The Multiple Scenarios Model

In the literature review, the reasons behind the development of the model have been illustrated.
Indeed, there are models aimed to estimate the impact of a pandemic, which take into consideration
scenarios and data from previous emergency situationsgyles@sting. Moreover, it is clear that
several institutions, from universities to consulting firms and analysts, will monitor the situation,
providing updated numbers as well as foreca$tthe impact of COVIB19, moving from the
economic sectors to tle®cietal changes that the health emergency brought.

If, on the one handhis ocean of publications and reseaisfundamentafor each individual and

not only as regards a particular sector like cultural herifaggatheing an orientation abouthe

future complicationslue to the pandemic development, on the other hand, in ardaswer to the
explicit request of the threwrthern Italian museums, tetep into the constructiaf amorespecific

tool was considereda necessy both from the museusnpiactitionersside and the working group.

The model presented in this Chapter can be <co
museums sector with data directly gathered from the field.

Therefore, this Chaptevants toexplain the realizedultiple ScerariosModel to the reader, it is
divided in three parts to better organize the understanding of this tool functioning. It begins with an
overview of the situation in Italy as of March 202@calling what said irSection 2.3.2 and
contextualizing it to thedevelopment of the presented instrumertie second part presents the
schema according to which the model works, deepening each single parameter duskd an
hypothesis maddt also provides the actudbrecastechumber obtained by thapplication of the
modelto the situation of the three northern Italian museu@whcluding, the third part proposes a
generalization of the developed model, extending its application to a wider context, not constrained

to be linked to the Italian culturikritage situatioonly.

4.1 The conditions of the Italian culture after the pandemic outbreak

Recalling what presented 8ection 2.3.2, th®ecree of the President of the Council of Ministers of

23 February has effectively placed a blockade for the entire Italian cultural sector. As a matter of fact,
literally quoting one of the points of the law, what emerges'sigpension of the openingrgiees

to the public of museums and other cultural institutes and places [...], as well as the effectiveness of
the regul atory provisions on access free or f
This provision extended until March 1, which is why Italiansesums were able to reopen for the

first week of this month. However, it is a known fact that the measures taken were not sufficient to
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improve the health situation which, on the contrary, was constantly worsening. As sHaaatiom

2.3.2, between 7 ar@ March the Presidency of the Council of Ministers formalized the measures
that led to the generalized lockdown of the entire nation, extending the closure provisions of common
retail commerciahctivities to all of Italy, educational activities, catersgyvices and prohibited the
gathering of people in public places or places open to the pilbkse were already valid from 8
March in the Lombardy region and in the provinoéModena, Parma, Piacenza, Reggio nelllEmilia,
Rimini, Pesaro and Urbino, Alessandria, Asti, Novara, VerfansioOssola, Vercelli, Padua,
Treviso, Venice.

In this context, museums had to try to prepare for new ways of cultural enjoyment, both deiring th
period of total closure (g by increasing their presence on social media or by offering the public
"virtual tours"), and in the face of the need to prepare for a future opening coinciding witase"

2" of the pandemic emergency, in which the popohats ready to agree with the presence of the
virus and the institutions are able to diagnose, treat and isolate cases of -CO¥d their contacts

(N. Grassly et al., 2020)Yhis, however, seemed to be still uncertain, being the only reference date
avalable that of the end of the DPCM, correspondm@pril 3, 2020.

The schemeontainedn Tablel0represents the first step undertaken by the working group to model

the context in which Italian cultusaiddenlyfound itselfdue tothe health emergency.

Opening Closure Reopening (Phase 21
o Forecast of expected
Visitors 0 .
visitors
Certain data Forecast of the
Revenues € 0.00 revenue loss due to

the number of visitors

Table10: Preliminary reference schema for the model

At this point, the answers to three keterrogativediave been identified as a crucial node for building
the model presented in tidasterThesis. Thesgquestionsare quickly listed here and will be treated

in greater detaivithin the nextParagraph:

1. Who wil be able to visit the museuwshthe reopeningDespite the strong uncertainty as regards
the actual date of the reopening, what was clearly imaginable and suggested, was the fact that the
reopening would have beengradual process and not a total comeliackhe preemergency

normality. To this extent, theoncepts oftaliani Regi ono and AProvi nceo
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these, together witthe Municipalities, Metropolitan Cities and the Stigdelf, representhe five
constitutive elements of the Italid®epublicand can be i ntended as i
(ISTAT, 2018). The hypothesis of progressive reopenisdpban formulated using tee borders

to mark the progressive increment of available audience willing and capable of visiting the
museums. Tis increase of potential public is function of the fact that, if the pandemic conditions
will improve, the government will potentially increase the possibilities of people to move across
these boundaries, until thintin which travels in the entire country will be allowed (even in
absence of a particular motivation), restoring a mobility situation similar to the one previous to
the COVID-19 outbreak.

. How many visitors will there be at the reopenitig® possible to forecast the number of expected
visitors as regards 2020 using statistical techniques, however this nalobehas not been
considered as sufficidgt preciseto estimate the losses ocred in reasons of the pandemic
emergency. Indeed, it is necessary to take into consideration the differences in terms of visitors
presence across the months of the year, as mentiosedtion 2.3.3 an®aragraph 3.2, as well

as the fact that the frequation of museums after the attended reopening will be affected by the
graduality of the process of return to normality. As concerns this latter component, museums
made available data about the attendance of the first week of March i@0&lsence of the
containment measures despite the emergency outhwalh have been used as base to compute
the initial number of visitors that these institutions will welcome at the reopening.

. How will the number of visitors growPhe process ofansweing this interrogative led to the
understanding of the necessity to build a model based on different sceBanmsthe growth of
visitors mainly influenced by the mobility conditions, these pictures are realized taking into
considerations two main comporten The first, is the mobility allowed by governmental
institutions. As previously mentioned, for this component the Italian administrative borders have
been considered as a good proxy of what could happen in the future: the more the health
conditions willimprove, the larger will be the bounders in which individuals will be able to move
without restrictions. Thesecond componeninstead is related to a more soepsychological
aspectSeveral experts wonder about the impact of the restrictions actamedesponse to the
health emergency on the society in general, Zignale (2020) mentionedthiat t i s c | ear
context of restriction of mobility, in addition to the various physical and real movement
implications of the individual, a fundamentarpis reserved for the psychological aspect that

the restriction imposes. Feeling limited, suddenly, by an institutional restriction, due to a global
health alarm, which blocks daily mobility, determines, on a psychological level, the degree of

emergencyve ar e a b dartoccitetaal. (R02Q) also point out that the fear sown by the
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contagion from COVIB19, which has hit most in urban centres due to the greater density and
mobility of the population, will continue to constitute a fundamental soataral relational
element in infra, inter and exttaban life. The multiscalar volume of mobility, from micro to
transnationalbrings consequences for safety, the environment and h&akhefore it will be
necessary to régnagine new methods of trgg@rtation. Giungato (2020) refers to a state of
persistent fear in which the common citizen has found himself immersed in the days of lockdown,
alimentedby the continuous succession of alarming and crude images. One above all, the
procession of wagons tfe Italian Army that leads to cremation the bodies of the dead, crossing

in silence a night and deserted Bergamo, comparing this image to the image described by Manzoni
in the novelh | Pr o me g1827),08he oast completely covered with naked ceeg and
marked by evident signs of the diseas®ssing the streets of Milan during the plague epidemic

of 1576. These are the reasons which lead the working group to include also a coefficient aimed
at taking into consideration the willingness of pedplenove and its growth month after month.
Figure 20 provides an overview of the 24 scenarios identified crossing these dimensions, the x
and y axes relates to the mobility scenarios allowed by the government, presenting an expected
date for the regional mobility (y ajiand then the national mobility (xig). This Cartesian plane

is replicated three times, once for each level of the aforement@medh Rateof which a value

equal to 5% has been identified as pessimistic, 10% as intermediate anejp2886nts the most

optimistic point of view

Mobility growth

) 5% 10% 20% (2

oo oo w0

£ 1%June E 1% June E 1% June

£ £ £

£ £ Z

S 15 June 'élS June -§15 June

£

';‘.)o 1%t July .;‘f 1t July @ 15t July

o o g o

215 August 15 July 15 June 15 August 15 July 15 June 15 August 15 July 15 June
National mobility timing National mobility timing National mobility timing

Figure 20: The different scenarios identified

In this representation, the red block constitutes the most pessimistic scenario, in which the

possibility of an individual tenove insiddgts home Region idenieduntil July 1 and the mobility
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around the national territory will be allowed only after Augl with aGrowth Rateémposed

equal t05%. On the other side, the green block is equivalent to the most optimistic scenario, with
regional mobility allowed from Jurteand the permission to travel around Italy starting fdanme

15, together with a&rowth Rateequal to 20%The dates used were chosen consistently with the
measures adopted by the Italian government. In fact, a further extension took place ondApril 2
April 13, which took place through a new Prime Ministerial Decgsasequently, after the Prime

Minister conference on AprilO, the measures were extended until N3ay

4.2 Resultsof the model application

This Paragraph is dedicated to the presentation of the numbers obtained by the application of the
Multiple ScenariosModel under analysis to the three museums which contributed to the realization
of this research projecthe previousParagraph brieflydescribedhe mechanism of working of the
model: by crossing two different dimensions related to mobility dfterattended reopening, 24
different scenarios are generated, to which different economic impacts are assbidateder, in

order to satisfy the goal of this Master Thesis,#ls s 0 necessary to kHowswer
to converttheseresulisn t o e ¢ 0 n oTihe econdmic asseESSMent is indeed the dibjgctive

for which the Multiple Scenarios Model has been developed.

This Paragraph ighereforedivided in two furtherSections, which have the goal of deepening the
underlying hypothesis and show the computations behind the forecasts obtained respectively.
However, before moving into these more technical aspects, a synthesis of the results obtained is

presented to the reader in Figre

Gallerie Estensi Musei Reali di Torino Palazzo Ducale di Mantova
€177Kof - € 186K of €14Mof % €1.8M of €1.4M of £ €1.7M of
lost lost lost lost lost lost
revenues revenues revenues revenues revenues revenues
VISITORS IN 2020 VISITORS IN 2020
Optimistic m Pessimistic Optimistic mPessimistic Optimistic W Pessimistic
7% of expected visitors 16% of expected visitors 9% of expected visitors
Visitors expected from 13% of expected visitors 28% of expected visitors 16% of expected visitors

Feb. 23 to Dec. 31,

2020 (Without coviD)  122-795 486.392 341.967

Figure 21: Synthesis of the rakis obtained by the model application
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Precisely, the Figure contains two key indications as reglaigisesearch projecthe first, readable

on the bottom of the pictures the number of visitors forecasted to be expected in the rest of the year
202Q in absence of the COVHD9 pandemicFurther clarifications on this number will be provided

in the followingSections, briefly thiestimatas obtainedhrougha linear regession, made with the

OLS method, using data regarding the entries registered in the previous years by museums and
subtracting to this numbehe visitorswho attendedn in January and in the first three weeks
February. This number represents thenested residual of visitors that might have come to museums,

i f 2020 woul d hav ewithoeat any exaaorflimary sitoedian. Ay & raatted of fact,
being January and February not affected by the measures undertaken as response to the healtt
emergncy, it is necessary to exclude them to the forecasted calculated on the entire year, in order to
obtain the residual for the remaining monthie secondobservable in the bar chartefers to the
forecast of visitors who will enter the museums atter first day of reopening, up to the last day of
2020. As previously mentioned, this number varies according to each scenario considered, what
Figure 21 shows are the numbers relating to the most optimistic and the most pessimistic scenario
respectively. These, for each institution, correspond to the green column and the red column, and can
be defined as the numerical projection of the conditibaghegreen block and the red blockmport
(Figure20), which have beediscussed in the previolaragraph. A label is attached to each column
containing the translation in terms of lost revenue, the explasatimhsubsequent calculatsare

provided in he following twoSections.
4.2.1 The underlying hypothesis

This Section resumes the questions posethan previousParagraphand presents the assumptions
adopted by the working group in order to answemthad modekcenarios that the three institutions
might encounter after the reopening.

Starting with the interrogative about the people that will be allowed to visit thaumasé has been

clear since the beginning that the participation in cultural activities would have been related to the
mobility allowed within the various territorial areds this sense, as already mentioneBaragraph

4.1, t he 1 talbarndeéefirasdomi ma wsd rtlaegerveexpl oited, di
three different levels of extension: Province, Region and Nation. It was therefore necessary to gather
a numerical assessment about the geographical provenance of muisgionssand, tdhis extent, it

has beerexploited a Project Report about Museums Good Practices, conducted by Politecnico di
Milano in 2019. TheReport has multiple goalbgeing it oriented to thesturn of the results of the
investigations carried out in 20B®outcusbmer satisfaction with current audiencasanalysis on

the various social media channels and a study on the digital positioning of mublEwertheless,
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eventhe researarswho contributedto the drafting of the document needed to have a pietweat

the geographical split of museums visitors. Therefore,dhta provided by thisesearch can be
considered reliable estimate as regards geographical provenance of the three institutions audience,
with a synthesis of these observable in TddleAs regardghe percentage contained in each cell,
when moving from a smaller area of mobility to a wider one, the latter contains all the visitors
included in the previous. As an example, the 29% of regional visitors for the Gallerie Estensi of
Modena inclales the percentage of 19% of visitors coming from the Province. The fact that the ending
column, which relates to the visitors from the whole Italian territory, does not shows values equal to

100%, is due to the fact that each of the three museums praseEmgponent of foreign visitors.

‘ Province Region ‘ Nation ‘
Gallerie Estensi 19% 29% 90%
Musei Reali 42% 46% 96%
Palazzo Ducale 15% 42% 95%

Table11: Division of the audience geographical provenience for the three museums

After having done this, it was necessary to deal with the question about the quantity of visitors that
the reopening would likely have brought to the three collaborating instituiofisst step in this
direction has been the computation, by means ioiead regression performed with OLS method, of

the expected 2020 visitors. The estimate, as mentioned in Chapter 3, has been performed over an
interval of six years of historical data about museums registered entries. The numbers obtained have
to be read sithe entries that museums would have had in a condition of normality, if the pandemic
outbreak would not have happened in 2020. The following Figures present a plot over years of the
visitors occurred, as well as the linear regression line for each abtladorating institutionsA

further version of these calculatiorssconsultable n the Appendix which showsto the outputs
obtained by means of the econometrical software gretitainng all the necessary coefficients
estimated for these forecasts.

It is observable how, for each of the museums considered, the number of visitors in in constant growth
from a year to another. This confirms timereasingtrend as regards Italian cultural institutions
numbe of visitorsmentioned by ISTAT initsrepoiiL 6 | t a | i a (2018)i Musei O
Particularly, looking at each single institution, the number of visitmescasted to be attended for the
Gallerie Estensi of Modena has been equal to 133,678 and this result, as well as data concerning

previous years, are shed in Figure 2.
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Gallerie Estensi of Modena previous and expected visitors
160,000
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100,000
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Figure 22: Linear regression fothe Gallerie Estensi of Modena

The forecasted number of visitors for the Musei Re&liurin, instead, is equal to 537,235 (Figure
23).

Musei Reali of Turin previos and expected visitors
600,000

500,000
400,000

300,000

200,000

Number of visitors

100,000

2013 2014 2015 2016 2017 2018 2019 2020 2021
Years

Figure 23: Linear regression fothe Musei Reali of Turin

Concluding, the institution if Palazzo Ducale of Mantua was expecting to weRoh@90 visitors,

if 2020 would have been a common year (Figure 22).
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Palazzo Ducale of Mantua previous and expected visitors
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Figure 24: Linear regression fothe Palazzo Ducale of Mantua

In this forecast, however, it&so necessary to take into consideratiordtfierences that each month
presents in terms of frequency of visitors. In this sense, the museums themselves provided detailed
data about the visits in 2019, making availatdeador each singlsonth. Therefore, the weight that

each of these has in terms of entries registered has been coifijaltked?2).

Months Gallerie Estensi Musei Reali Palazzo Ducale ‘
Jan. 2019 4.4% 8.1% 4.6%
Feb. 2019 4.4% 7.6% 3.2%
Mar. 2019 9.1% 12.3% 11.8%
Apr. 2019 10.5% 9.8% 14.6%
May 2019 7.5% 8.2% 14.2%
Jun. 2019 5.4% 6.0% 5.7%
Jul. 2019 3.2% 5.7% 4.0%
Aug. 2019 4.8% 8.5% 6.9%
Sep. 2019 12.5% 7.3% 6.3%
Oct. 2019 15.0% 8.5% 10.0%
Nov. 2019 13.0% 8.6% 10.3%
Dec. 2019 10.4% 9.4% 8.5%

Table12: Impact of each month in terms of visitors for each museum
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In light of this, expected visitors are forecasted considering the annual gremdh(computed with

the previously mentioned linear regressjom)it assigning the same weight as last yeanthly
allocation.Although the exact calculations will be showiedthe nextSection, as an example it is
possible to consider March and state that, for this mah#number of expected visitors without the
presence of the COVH29 emergency is obtainable by multiplyitfie coefficient 9.1% (for the
Gallerie Estengifor 133,678 (that represents the forecasted expected visitors for Gallerie Estensi
over 2020), which leads to a number of 12,105 visitors that this museum, would have registered
without the existence of the health emergency.

Moving forward, two main coponents were necessary in order to proceed with the modelling: the
number of visitors that museums would have found in the very first days of their reopening, and a
mathematical law thadescribeghe growth of visitorover time. As concerns the first cponent,

again, the data provided by the three cultural institution proved to be fundamental. Indeed, thanks to
these, the working group retained reasonable to assumé&éehiaitial entries during the reopening

will be similar to the ratio between the nben of visitors in the first week of March 20@0 presence

of COVID-19) and the estimated number of visitors in the first week of March 282fbéence of
COVID-19). T h iParticipatonRat eo0 i s obtainable applying the

©
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Of which the data and respective results for each calidibg museum are available in the following
Table B.

Gallerie Estensi Musei Reali Palazzo Ducale

Expected visitors %

week of March 2020 3,312 20,539 8,412
(no COVID)
Actual visitors T
week of March 2020 171 3,204 662
(COVID)
Participation Rate 5.16% 15.50% 7.87%

Table13: Participation rate for each collaborating institution
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On the other hand, the second component is related to the growth of the number of visitors after the
reopening, which leads to the formulation of the different scenarios. As introdulachgraph 4.1,

two main factors have been taken into consideration:

1 Mobility timing: which refers to the dates in which, likely, the containment measures will be
released and the area in which an individual can move (without a specific motivation) will be
enlarged by the new ministerial decrees. For this purpose, tha l&ministrative division in
Provinces and Regions fiaeen used anthe general scenarios identified, according to this
dimension, are showed in Figurg; 2

1 Propensionto travel it has been considered reasonable to suppose that, even though it will be
legally permitted, the willingnessf people to leave their homes for travelling will be, somehow,
smoothed by the facts happened in the last mafthandemic emergencyhereforeregardless
the level of allowed mobility, it has been supposed ttanumber of visitors will grow linearly
overtime wi t h t hr ee dGdroivthRatee,n twhviad hu ehsi gohfl iag hit s h

in a month with respect to the previous one.
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Figure 25: The different mobility scenarios

Considering as an example the block marked in blue, the translation in terms of likely scenario is that
from Junel, 2020it is possible to move freely within thiRegion for cultural vigs and from Jun#5,

2020the museumcan have visitors from other regionzeple might come from every part of the
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country). As a result, a fraction of potential regional visitors will arrive from Jusred startingfrom
Junel5, also a fraction of nainal ones

Month by month, the percentage of visitarat of potential onegrows linearly Taking June as first
month in which regional mobility is permitted, it is possible to compute the number of expected

visitors as:

MO QI AWELD O O®OOML Q "AWE &K DI 0 OO Oi 6 "QO WD AIQE ¢

The first component is obtainable considering the trend identified with the linear regression and
multiplying it for the nunber of visitors occurred in June 2019, in order to take into account
differences of each month in terms on impact over the registered entries, as previously highlighted in
Table 2. The second component, instead, is the alm@stioned ratio between thesitors occurred

in the first week of March 2020 and the visitors that should have been registered in absence of the
COVID-19 pandemic outbreak.

The linear growth component enters starting from the second month of reopening, the formula used

has been:

NU'QI Q@ & ¥l 1t ¢ 610 ¢ 00Ny "Qf "WEFBE 6 0 00D i 0 QO B EI0E &
p 0¢GNV O £EHHO Q

In this equation, th&obility Coefficient is function of thelifferent scenariosof which all possible
values for each collaborating instituti@an be read in Tablg&4. The value increases when the
containment measures are releagedan example, considering the Gallerie EstehBodena, when
the barriers to national mobility areleasedand people are free to move in the entire national
territory, thepotential base of visitors moves frol8% of the total(the case in which it is only
allowed to move within thd’rovinceof residence) to 90%Table 11). Therefore, theMobility
Coefficientis computed with the following formulavhen the possibility of movement within the

regional territory is allowed by governmental institutions
D¢ O'Q6 DOENQ b0 Qi "TOFMIOI Q&® QQLL Qi "TOFMI 6 QO b ¢ 0 QE ©Q

The formula changes whenodelling the amount that a return to the possibility of freely moving on

the entire national territory wibbring in terms of potential audience available:

0 ¢ ©Q6 LOE'Q P&éQo6i Q6O QHOMOE b QI "COBMIo6i QO& £ 0 QE 0©Q
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Gallerie Estensi Musei Reali Palazzducale

n YAaAu2
_ _ 10.82% 4.32% 27.27%
regional reopening
n YGAaAL2
71.83% 54.32% 80.00%
national reopening

Table14: Mobility Coefficient values

The Growth Rate of visitors represents another dimension ofdldel angas previoushanticipated

this coefficient can assume three values: the pessimistic 5%, the intermediate 10% and the optimistic
20%. Concludingthe index irefers to the specific month and, since it is increasing, it represents the
growth in terms of ifcreasesimonthgby manth. Intthis semse wefedringttch a t
June as the month in which the reopening will take place, the growth is neiveerand, in fact, is

not reflected in the formula. According to th
the index i enters in the formula starting frdody with value equal to 1, increasing by one unit as

each month passes, until thedeof the year.

4.2.2 Step by step computations

This Section provides details regarding the computations made as a consequence of the assumptions
just presented. Since the scenarios generated by the model under analysis are 24 in total, providing
details regarding each of these would excessively increasentite of this document, resulting in a

too complex and heawdiscussion for the reader. In order to avoid this, the computations here reported
refers to a particular scenario, corresponding to the blue block in FiGuféi8 situation is the one

in which the regional reopening is assumed to happen on1JuB02Q while the national one
coincides with thdalf of the same month. As regards the growth of visitors over time, the calculations
showed in thisSection adopts a GrowtRateequal to 10%, represéng therefore the intermediate
situation. Moreover, the calculations enter in detail of the situation of the Gallerie Estensi of Modena,
even if also the results regarding the other two cultural institutions are reported. This, again, in order
to avoid he reader a useless lengthening of M&sterThesis document, being the technique used

uniform for all the scenarios.
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Figure 26: Situation considered as reference for presenting the computations

Calculations begin witlestimating the number of expected visitors in June, in which it is assumed
that only people resident within the Province of the Museum are allowed to visit it. Being it the first
month of reopening, the growth is still not perceived. Theretbeformula usedis the following,

with the numbers reported here affected by the due approximations:
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In which:

And:
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After this, it is necessary to compute the visitors expected for July, which corresponds to second
month after the reopening. For this scenarierdigional mobility is supposed to start at the beginning

of this month, while from the second half of the month it will be also allowed to move travel in the
entire country in absence of restrictions. Furthermore, it is from this month that the groytineoin

enters in the formula, which is expressed as follows:
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The Growth Rate is predetermined on the basis of the scenario under analysis, while the Mobility
Coefficients are obtainable with these simple formubdisvhich the required data are readable from

the previously introduced Tabl 1:

0 £ O'Q6 RVE'Q PO Qi "COSMI O I Q¥R QQPED Qi "TOBMIi 6§ Q6 & £ 0 QE OQ
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After having done this, computations must be concluded with the number of véstorgards each

other month, until the end of 2020. Starting from August, the coefficient i of the forncudeages of

one unit for each of the following months, therefore the influence of the Growth Rate on expected
visitors becomes stronger as the year under consideration gets to its conclusion. For sake of
completeness, the general formula applied to the mohtAugustis reported below, while the
number of expected visitors forecasted by the model over the year is reported, for each month, in
Table B.

NV Qi QD E NAGgi Tog dt0 W 'O0MNL Qi QD & NAgi ¢ 8180 U W OO0
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14 This coefficient is necessary since we are considering half of thenmont
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Jun. 2020 Jul. 2020 Aug.2020 Sep. 2020 Oct. 2020| Nov.2020 Dec. 202q

Visitors
forecasted
372 343 687 1,968 2,596 2,483 2,182
by the

model

Table15: Monthly visitors forecasted by the model for the scenario considered

At this point,the difference between the number of visitors forecasted through the linear regression
and the visitors expected to come according to this scenario, leads to identify the loss of audience due
to the COVID19 emergency. This is easily obtainable for eachtmby applying the formula below,

of which the results, aggardsGallerie Estensi of Modena, are readable in Figure 2

YU Qi Qb&dQc m¢dri oO0ND Qi "EIDBE £ 0 0OV Qi Q& dD 6 § ' ©O

isitors forecasted (no
COVID) 764 12,105 | 14,056 | 9,987 | 7,209 | 4,282 | 6,406 | 16,667 | 19,993 |17,380 | 13,886

23feb-29feb | mar-20 | apr-20 | mag-20
#visitors Scenario
1 July -15 July (10%) 0 171 0 0 372 343 687 1,968 | 2,596 | 2,483 | 2,182

23feb-29feb| mar-20 | apr-20 | mag-20| giu-20 | lug-20 | ago-20 | set-20 | ott-20 | nov-20 | dic-20

A visitors (reduction)
due to COVID 764 11,934 | 14,056 | 9,987 | 6,837 | 3,939 | 5,719 | 14,699 | 17,397 | 14,897 | 11,704

Figure 27: Loss in terms of expected visitors (for the Gallerie Estensi in the considered scenario)

Keeping thdocus on the scenarios related to a Growth Rate equal to 10%, for sake of completeness
are herebypresentedalso the results obtained by the application of these formulas to the other 8
scenarios obtained by combining the regional reopening timing withlates in which national
mobility will be allowed as well. For what concerns the Gallerie Estensi of Modena, these numbers
can be read in the following Figure 26. Moreover, in order to prahigleeader with a larger span of
observation, alsthe results egarding the other two collaborating cultural institutions have been
reported. Indeed, the numbers as regards the Musei Reali of Turin are observable in the graph
contained in Figure & which have been duplicated and adjusted below for the Palazzo Dficale
Mantua (Figure 9).
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Regional mobility timing

Regional mobility timing

Regional mobility timing

O

t*june 112,089 111,893 111,705 GALLERIE
ESTENSI
1sune 112,109 111,913 111,726
1% July 112,129 111,933 Growth Rate 10%
(=) 15August 15 July 15 June @)

National mobility timing
Figure 28: Forecasted loss of visitors for 2020 (Gallerie Estensi of Modena)

1% June 393,774 390,310 387,750 I . l I‘t

Musei Reali Torino

15 June 393,881 390,417 387,858

1t July 393,989 390,525 Growth Rate 10%
@ 15 August 15 July 15 June @

National mobility timing
Figure 29: Forecasted loss of visitors for 2020 (Musei Reali of Turin)

O

1%t June| 305,168 304,185 303,411 .
PALA.%%SIUCALE

15 June | 305,394 304,411 303,636

15 July 305,619 304,636 Growth Rate 10%

®

»

@ 15 August 15 July 15 June ©

National mobility timing
Figure 30: Forecasted loss of visitors for 2020 (Palazzo Ducale of Mantua)
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In order toobtainthe economic assessment of how this loss in terms of audience will impact on
cultural institutions, it is necessary to transfornmstreimbes from visitorsinto monetary terms. To
this extent, the MonthliRevenueper Visitor Coefficient (previously introduced iaragraph 3.2) has
been used, of which it is possible to recall the formula as:

Y QU Q&0 EidE 04 DO QQO |
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In which the index i neresents the single month. The numbers contained in Téldeldw refers to
the ones already introduced Baragraph 2, with the clarification thatas regards February, the

economic losses are computed using a coefficient specific for the last week loss of this month, being

museums regularly opeturing the first three weeks.

Revenues Number of visitors Coefficient
Jan. 2019 € MMZcCnNYy 5,667 2.05
Feb. 2019 € TZpMYy 5,657 1.33
Last week of Feb. 2014 € M2Zpoc 739 2.08
Mar. 2019 € MHZXZdnNg 11,709 1.10
Apr. 2019 € OHZPpPHJ( 13,596 2.39
May 2019 € HMZTME[ 9,660 2.25
Jun. 2019 € 27,983.60 6,973 4.01
Jul. 2019 € MMZdng 4,142 2.87
Aug. 2019 € MyZocyq 6,196 2.96
Sep. 2019 € MPIHPC]C 16,121 1.19
Oct. 2019 € MY 2ZO0TQ( 19,338 0.95
Nov. 2019 € MT2ZnNnopg 16,811 1.01
Dec. 2019 € MNDZMANT 13,431 0.75

Table16: Revenue per visitor for Gallerie Estensi of Modena

These numberbave beerobtainedby elaboratinghe dataof the Gallerie Estensif Modena, it is
possible to consult the values regarding the other two requiring institutions in the Appendix. Having
said this, Figure1 explains the transformation from missed entry ticket into cash losses, always
taking into consideration the Emilianuseum. On the entire year, this missed amount is obtainable

by applyingthe following summatory:
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As always, in this formula the index i refers to the specific month and, for each institution, the
amount of money earned gained in the first week of March, in which the institutions were open

although the lockdown was about to begin, has been edlindm this summatorffor the Gallerie

Estensi of Modena this amount of money was
1% 184,872.00 € 184,297.68 € 183,627.49€
Tuune 112,089 111,893 111,705 ' From e
w visitorsto &
£ E
£ revenues %
Fy =
£ 15 June 112,109 111,913 111,726 ] 15 June 184,952.26 € 184,377.95 € 183,711.76 €
£ £
E
S sy 112,129 111,933 Growth Rate 10% 1st July 185,032.52 € 184,458.21 € Growth Rate 10%
15 August 15 July 15 June (- .. 15 August 15 July 15 June &
National mobility timing National mobility timing
A Visitors Missed revenues from ticketing

Figure 31: Economic impact of the COVHD9 pandemic for the Gallerie Estensi of Modena

In continuitywith what done for the impact in terms of visitors, the resaltesrms of economic loss
due to missed ticketing are reported for the Musei Reali of Turin (Fig)rarl for the Palazzo
Ducale of Mantua (Figure3} as well.
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Figure 32 Economic impact of the COVHDO pandemic for the Musei Reali of Turin
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15t June 1,722,927.76 € 1,715,350.49 € 1,709,233.30 €
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Figure 33: Economic impact of the COVHD9 pandemic for the Palazzo Ducale of Mantua

4.3 Model generalization

This Paragraph ighoughtto conclude the Chapter regarding the pure presentation of the developed
model, proposing a generalization of this tool. Indeed, as stated in the introduction, the final goal is
to help the cultural heritage sector in assessing thecintpat the pandemic outbreak might bring,
therefore this tool cannot be limited to an application only to the three mentioned northern Italian
museumsHowever, it is necessary to notice how the formulation ofNfasterThesis is to certain
extents,diverse to the traditional formulation of scientific papeks. mentioned byHall (1994,

usually these publications have a clear structure, in which the presentation and discussion of results
come after the phase in which the methods and models are introduced MiastesThesis, it might

appear to the reader that the modelling process and application phase are somehow mixed, being the
formulas and the assumptions behind the model presergetthéo with the direct application on the

three requiring cultural institutions. Thadternative approach does not have to be interpreted as
erroneous butontrariwise the choice of presenting thMultiple Scenarios Modeh this way to the

reader hasden driven to the particular conditions in which the working group has operatedtiand
whichthis modehas to doTheuncertainty of the external environment, the rapid changes that norms
have undergonia the arch of few days but also the possibilitynteractng with practitionersof the

Italian cultural system and to have direct access to relelzgtled the working group to adopt a
practical approackvhich offeredthe possibility of testing hypothesis rapidly and, at the same time,
building thetheoretical foundations over which the model is based.

Having made this clear, it is possible to move to the actual aim oPadnégyraph and to present a

generalization of théMultiple Scenari®@ Model. Since its conception, this tool has ats been
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imagined to be flexible, and npist a singleapplicaion derived from the particular situationstbé

three northern Italian museums who collaborated to the research projeBaragraph is therefore
divided in twoSections, inwhich thedimersionsthat constitutenodel are discussed in general terms
extrapolaing themfrom an ltaliarspecific contextThese correspond with the different levels of
territorial mobility allowed on the one hand, and with the rhythm of growth as regards visitbes on
other.Thus, this creates a generalized version of the model which can then be applied to other realities

of the cultural heritage sector, in the ambit of the response to the pandemic emergency.

4.3.1 Mobility

This dimension is represented in the model withGaetesianplane and it is fundamental, since it
allows to generate scenarios which are progressively increasing the span of allowed mobility after a
period characterized by strong limitations li&kgenealizedlockdown.lt is clear that, being the model
developed on the basis of the Italian context, the application to another museum suits better if this
institution is located in Italy. Indeed, the three levels of administrative division (Province, Redion
Nation) can be exploited in this case, and the formulas to be used are the same preSeatigdh in

4.21. Regardless the growth of visitors, which will be discussed in theSeexbn, the component

determined by the mobility permittéelads to thigpreviously presented formula:

MO Qi Q& FWC Mg drd ®O0MNL Qi WEFDBE & 0 O Oi 0 Qo "WEXDAIQE ¢
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The model can be even made more complex and accoyatdding ulterior dimensions concerning

mobility which, consequently, will necessitate of further expansions of the Mobility Coeffitiment

the application presented, to the three levels of mobitityespond two values of this coefficient

The first one marks the expansion of potential audience when the possibility of moving in the entire

Region of residence is permitted:

0 ¢ O'Q6 LOE'Q P U Qi "QREMI6 QOVQQQPED QI TOBMI 61 QO &£ 0 QE OQ

The successive level, instead, measures the delta which occurs when the possibility of free movement

within the national territory is given:

0 £ ©Q6 RE'Q P&éQ6i Q6O QHHMOR b QI "QOBMIioi QO& £ 0 Q ©Q
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However, this model does not want to be limited to the Italian scenario and it is possible to exploit its
formulas alsofor applications regarding other countrieq dgeneral termsan administrative
subdivision is a defined part of the territory of a state, within the boundaries of which the competence
of an administrative body is limited. In almost all states, the territodjvided into several districts
(whose name can vary significantly from country to country) and there are often multiple levels of

subdivision. In particular, there may be:

1 A basic level: corresponding with small territorial districts, mostly referreds$ municipalities
in which, however, there are legal systems that can provide for further subdivisions, such as
fractions or districts. Italy is a clear example a$tiype of systers

1 One or more upper levelsvith variously named constituencies (estate, region, province,
department, prefecture, district, canton, county, district, voivodship, governorate) which group

together several constituencies of the immediately lower level.

Some of the aforementioned administrative subdivisions are of a general nature, in the sense that they
are used to delimit the competence of a plurality of bodies. Others, however, are specific to certain
organs. There may also be distinct subdivisiongftministrative and judiciauthoritiesIn general
subdivisions there may be a central government representative, such as a prefect or governor.
Furthermore, there can be a territorial body, that is a public body for which the territory is not only
the imit of its competence (as happens for other l@rditieg but also a constituent element of the

body itself, whosenternalgoverning bodies are representative of the resident population (in Italy
there areRegions, Provinces andMunicipalities of thistype). Through thesergansthe self
government of the community residing in the district is realized, according to various degrees of
autonomy that reaches the maximum in federal systbh@. (Melchionni, 1950).

For the scope of thiMaster Thesis, it isimportant to mention this, since it is a prove that the
hierarchical Italian administrative structure, whose boundaries have been used as a proxy of the
increase in potential public that an incremental release of the containment measures might bring, can
be adopted for modelling this concept for museums located in other countries. As an example, it is
here reported the case lfance anotherEuropean natiowhich have been strongly affected by the
COVID-19 pandemic as well, counting almost 2 million regstl cases as of November 2020
(WHO). As of 2016, lhe territory of France (Figuredgis divided into 18 Regions (13 of which refer

to continentalFrance), 102 departments and 36,658 municipalities; for statistical purposes also the
Arrondissement and Canteare consideredREGI'®, 2018).

15 REGI represents the European Parliament Committee on Regional Development
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France

18 régions

102 départements

342 arrondissements

2 054 cantons

36 658 communes

Figure 34: Administrative subdivision of France as of 2016

Therefore, in the hypothetical application of this model to a French cultural institusereadily
available boarders will be surely exploited. Maintaining a three levels division as regards the

evolution of permitted mobility it is possible to gealeze the formulas as follows:

DEOQERREQ POOI QoM QAW NRIQIP V6 Qo @i Wd RINaA
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Keeping into consideration the French example, Level 1 can be represented by the Departments (in
the Italian application it referred to Province), while Level 2 can be extended to the Regiollast The
Level, off course, always indicates the national base of potential visitors.

Concluding thisSection, it is also necessary to mention that the formula also has a component
regarding on the monthly visitors estimated in a hypothetical absetiee @OVID-19 pandemic. In

the cases presented, the forecasts have been computed by means of a linear regression using th
museums historical data. This way of proceeding can be considered as a reference for the model, even
though, it does not want to becanstraint when applying this tool to other realiti€se working

group agreéthat this model needs to have a certain degree of freedom for its application. Therefore,

a cultural institution willing to adopt this framework for assessing the economicctnopahe
pandemic, does not have to be forced to adopt the same technique presentddastériBhesis.

The personnel responsible of an eventual assessment in terms of public loss, must be free to adopt the
forecasting technique to which they are mfamiliar with and this will not represent a significant

change in théunctioningof the model.
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4.3.2 Growth of visitors

In order to conclude the discussion about the model generalization, it is also necessary to consider
the component of the formula which gives the measures about the monthly growth of the percentage
of visitors (over the total number of potential visitorBhe formula has been firstly introduced in

Section 4.2.Jand it has also beerported bela:

MO Qi Q& §Qc T ¢ dtd @ O0MNL Qi Q& dDBE & 0 OO Gi 0 QO WD AIQE ¢
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Regardless the forecasted number of visitors for the specific month and the influence of permitted
mobility, which have been treated in the previ@estion, the component regarding the growth of
visitors can be expressedgeneral terms as an exponential function of tim&yhich the baséa) is

constanteaind higher than 1, with aaxponenthat increaseaccording tdhe passing ainonths

WwQi QDEEROQ @ p O €TYHWOQ

The choice ofidopting such function of growth as regards visitors, derives from the aim to maintain
the continuity as regards the trend of increase in terms visitors for Italian museums, presented in
Chapter 1. Together ith this aspectthe possibility that current gital technologies provide to
cultural institutionshave also been mentioned by scholars of the.fle&ticularly, as regardbe
possibiliiesthattheseprovide to cultural institutions in terms of marketing and visit experiéAce
Palombni, 2012). Moreover the growth becomes more relevant as the end of the year gets close,
meaning that a likely gradual return to normality might bring a positive effestuseums ticketing.

The Growth Rate represents therefore the other dimension that, if crossed with the timing of
reopening, generates the possible scenarios useful for performing the assessment of the pandemic
economic impact over culture. In the preeehanalysis, it has been chosen to assume three fixed
values for the Growth Rate, generating a total of 24 scenarios. Again, this choice does not influence
the assumptions over which the model is built, but it is a way through which it is possible&séncr

the precision othe model and, therefore, the complexity of the scenamitis a consequent increase

in the amount of calculations as wéllhe formula presented in this Chapter represents the standard
adopted by the working group who developed ittetrument but, again, it does not want to be a

constraint for further studies and applications. Furthermore, being this factor strongly affected by the
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perception of the potential audience, a discussion about its measurement and what could have been
donebetter in this research is presented to the reader in the last ChapteMaddtesThesis.

Beside the Growth Rate of visitors, another component influencing the dimension of the possible
audience is given by the Participation Rate. This number repreaebtse over whicltihe
computatios shall start and, probably, it is the factor which is nyodependent on the specific
situation of the single cultural institution. In the ambit of the presented study, this number has been
computed as the ratio between the number of visitors registered in the first week of March 2020 (in
which the pandemic wadready begun) and the forecast regarding the pamedin absence of the

health emergency:
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This choice has been driven by the availability of data at that time, yet this walgwatingcannot

be assumed to be adapted twider group of cultural institutions. This number represents a constant
in the modé and, as said for the Growth Rate of visitors, it is affedigdhe perception and
subjectivity of potential audience and of the respective cultural institution as well. In order to

generalize this concept, it is here proposed an alternative versioa foirnula:

Indeed, although this does not aim to be dogmatic, what is possiblggest when applying this

tool to other cultural realities, is to consider a period of the pandemic in which the institution was
open to the public and, having clear the forecast method to be yseaoktthis valueto the number

of visitors thatshouldhave been registered in the same period of the year, in absence of the-COVID
19 pandemic outbreak. Even this component will be treated imafiementioneddedicated

Paragraph at the end of th\éasterThesis work.
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5. Results presentation

This Chapter although mainly dedicated to the presentation of the results achieved by the museums
who participated at this research projedtuallypossess multiplgoals and it has been articulated
following a particular scheme. At firsg Paragraphdedicded to the pandemic trend during the
reopening phase in Italy is presented. This can be considered as an extension of what reported in the
literature review under th®ection2.3.2, and it has been inserted to provide the reader with a general
picture of he Italian context after the first wave of COVII® pandemic. Then, the operative results

in terms of visitors and revenues from visés regards the requiring institutionss been considered,

in order to assess which of the scenario has occtorezhch institution and to test the goodness of

the model in assessing the economic impact that the health emergency brought to cultural institutions
which represents the main ebjive of thisMaster Thesis This analysis considers the period
comprised between the months of June and October of, 202@aly. Indeed, as in many other
countries worldwide, it is at the end of this month that a second wave of the pandemic ocalirred an
led governments to retake in place containment measures in order to safeguard the health of their
citizens. Inrelation tothis, the Chapter also containsRaragraph dedicated to the second coming of

the health emergencyn addition tothe descriptionof the boundary conditions which, again,
disrupted thenvironmenin which the entire cultural sector operates, the final Paragraph is also used

in order to explain why, considering the Multiple Scenarios Model an instrument subjected to
improvements and starting point for future research, the working group retains this analysis

concluded, with the developed model suitable for further applications.
5.1 The situation after the reopeningin Italy

In thisParagraph it is also recalled what already described in Chapter 2, particularly urttkstibie
2.3.2, as regards the evolution of the COMI® pandemic in ItalyThat Section ended mentioning
Prime Ministerial Decregublished on June 11, aimed taduee the containment measurds.
addition to the previously permitted reopening concernmimigeums, schools, restaurant businesses,
gyms, hairdressers and beauty cesitarcades andbetting halls Shows open to the publiwere
permittedin theatres, cin@as and concert halli§,o0bserving the procedures of social distancinge T
bathing establishments, wellness centres, cultural and social centres were reeypeméabuglthe
conducton of eventswvasallowed only in static form.

Moving forward in theitneline, thisParagraph wants to describe the events occurred previous to the

second wave of COVIEL9 pandemic, which led to further limitations undertaken by the government
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in order to stop the curve of contagions. The firs event to report dates JOB09jr2whichan order

signed by the Minister of Health Roberto Speranza blocked entry and transit from 13 countries
considered at risk, with the suspension of the related direct and indirect flights. These coergries
respectively Armenia, Bahrain, Bagladesh, Brazil, Bosnia Herzegovina, Chile, Kuwait, North
Macedonia, Moldova, Oman, Panama, Peru, Dominican Repdlievhich, on July 16Serbia,
Montenegro and Kosowvere added to the list, and on 21 September Frasaeell.

Due to the increase imfiections in Italy, on August6 an ordinance of the Minister of Health was
signed which orders, starting from the following day and until Septembiez closure of discos and
dance halls, and which makes the use of masks mandatorg.H6mm.to 6.00a.m.(even in public
spaces)

On SeptembeB, 2020 a new Prime Ministerial Decregas signed, in force from the following day

until SeptembeB0, extendingthe previous containment measuregt allowing the entry into the
national territory to those who, coming from outside the Schengen area, they must reunite with a
person with whom they hava stable emotional relationship, even if not cohabiting”

As regards the app Immuioi 2 October 202@he Italian government startad awareness campaign

to promote thaliffusion of theapplication.To this, all Italian journals public and privateprovided

their support The application, which on 1 October 2020 ha@76118 downloads, reachezh
increase t08,316353 on 10 Octobe(24.5% more) and a national average coverage of 15.7%
(ANSA'6, 2020)

These represent the major facts that characterizedtheasb | ed fAPhase 30 of r ec
Italian context. Inltese months cultural institutions were opened to the public and able to operate
again, in respect of the health measures imposed by law. FroRathigraph, which is however a
synthetic representation of the events occurred between the summer andrtirecdukus particular

year, it is evincible how the health emergency was far from being defeated and several inconsistencies
and issues still persed despite the reopening maneuveradeby the government. These months
have been the antechamber of theasid wave of this pandemexploded from October 2020, which

will be however discussed with more detaiBaragraph 5.3, that is preceded by fillowing 5.2.

In thenextParagraph the focus is moved to two of the collaborating institutionghaird-espective
operative results will be showed to the readwmmfronting them with respetd the parameters
individuated by the model.

16 Agenzia Nazionale Stampa Associata

10C



5.2 Collaborating institutions results

This Paragraph is intended to provide the results both in terms of nurhivesitors and relative
revenues from tickets that, the collaborating institutions, registered in the months following the
progressive reopening, after the first wave of the CO¥Y®pandemic. Before proceeding with the
description, it is necessary to makealue clarification. Indeed, unfortunately, due to complications
arose consequentthe health emergepand to issuegelated to thenanagement of the museums
itself (oneabove all the nomination of the new Director), the Palazzo Ducale of Mantua has been
unable to follow the second part of this research projecthaneverto collaborate with the working
group and the other two requiring institutions for the monitorihthe context verified after the
general lockdown. Therefore, tHfaragraph iglivided in tireeSections,starting withonein which

the criteria for this analysis are explained to the reader. The following two, instedddarated to

the remainingultural institutions thefirst to theGallerie Estensi of Modenahile the latter to the

Musei Reali of Turin. The aim of these is to disclose and analyze the numbers gathered on the field
by the museumsproviding, at the same time, a comparison with vhkies obtained from the
application of theMultiple ScenariosModel (according to the presented boundaries of analysis)

which refer to the computatiosd the generalizatigoresented in Chapter 4.

5.2.1 Criteria of analysis

This Section has the goal describing the procedure through which the analysis, between the forecast
of the model and the results achieved in the reality, has been carried out. The maioyxiveid are
synthesized in the following list, with the purposekeéping this process as clear as possible for the

reader

1 Parameters used for each institution and how data have been gathieeeainalysis which has
been conducted is coherent with the parameters thistdligle ScenariodModel aims to foresee.
It has been theollaboratingmuseums themselves which, according to the directives provided by
the working group, communicated thexuired data formonitoring. However, it imecessaryo
say that due to the second wave of the COYDpandemic and the consequent restrictive
measures described Raragraph 5.3, this analysis stops to the end of October 2020. Therefore,
formulas requirdto be adapted to the particular situation that the context brought. The parameters
used for each institution consist in the monthly number of visitors registeredlénoen2020 to

October 2020, and the relative amount of revenues césimadicketing.
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9 Definition of a range of forecastith the purpose of building an interval for assessing the
goodness of the forecast computed, the calculations already presented in Chapter 4 must be
adapted for the following analysis. The formulas used for the congmdgaemain the same, as

regards théoss in terms of visitors due to the health emergency:
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Moreover, being the reopening of museums coincident with the possibility of interregional
mobility at the beginning of June 2020, further computatiwosld have beemecessaryAs a
matter of fact, the actual reality appeared to be near to the optiszistiario in which the regional

and the interregional travels are allowed asJofie 1and Junel5 respectively. With this
information, the numbers corresponding to thésv scenarig for each of the three values of
Growth Rate could have been computeéiowever,being thesejuite close to the ones already
available from the mentioned scenatioe working group choose not to add further complexity
to the calculations, considering this a way of testing the validity of the model a phisied to

the idenification of a range fordsting the goodness of theodelforecastamade by a upper
bound,which corresponds thelossof visitorsin the mentioned scenario (regional reopening
from June land national reopeningn June 1% with a GrowthRateequal to 5%anda lower
bound coinciding with the same timing as regards mobility, but with the highest value of Growth
Rate(20%).Basically, these values correspon@ tmt of the 24 scenarios identified by the model

under analysis.
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Concluding this point, it is also necessary to precise how the actual loss in terms of visitors
occurred has been computed. EBxploiting the numbers provided by the collaborating
institutions, it is possible to proceed by subtracting these to the forecast computed by means of

the linear regression obtaining the following difference:
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The total delta registered is given by the following summatory, from June to October 2020 in the

particular case of this anals:



YOQi Q0dddi | QR Q MERD U 00O EFD

1 Transformation from visitors to revenue logs:the same way in which the losses in terms of
expected visitors have been treated, being the principal scope MbttisrThesisthe assessment
of the economic loss that the cultural sector will face due to the C@¥lpandemic, it is
necessary to treslate the missed entries into economic terms. The formula is the same that has
been presented previously in Chapterwdth the clarification that the interval above which

calculations have been made goes from June to October 2020

OQOIQIG £ £aGERG YU Qi "QRéMD § ©@'OD £ £ (YQU Qf ODR'QI "AE £0'QUQQO QQE O

Even in this case range fordsting the goodness of the moftekcastdas been built. The upper
bound, which corresponds to the loss of visitors that may occue iretarencescenario with a
Growth Rateat 5%, while thelower bound coincidswith the samenobility dates and a Growth
Rateequal to 20%Again, this way of poceedingconsiders Zaluesout of the 24otal scenarios

provided by the model.
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At the end, being the actual revenues per month made available by the collaborating museums,

the actual economic loss has been computed with the followingetitfe:
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Which, on a yearly base, leads to the following computatio
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This, off course, keeping into consideration the fact that the analysis carried out and presented in

the nextSections, for both the cultural institutions that participated to the research phagect,

beenmade over the interval from June to October 2020.

10

(@8]



5.2.2 The results of the Gallerie Estensi of Modena

In order to be as clear as possible in the presentatioesofts the graphs below contain tinew
calculations for each of the 24 scenarios generated by the.riibeésk differ from thospresented

in Chapter 4, because they stop at the month of October 2020, which is the end of this period of
analysis and also the last month in which cultural institutions were open to the public in Italy. In

particular, Figure 8 contains the calculationglated to scenarios with a GrovwRateequal to 5%
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% 15 June 86,268 86,086 85,903
E
g
= 15t July 86,288 86,106 Growth Rate 5%
(*%) 15 August 15 July 15 June _]

National mobility timing

Figure 35: Loss in terms of visitors for the Gallerie Estensi of Modena (from June to October, Growth Rate 5%)

This graph recalls the ones presented in Chapteutdt excludesfrom the interval of forecast the
months of November and December 2028 stated by the formulas presented by the previous
Paragraph 5.2.TThe block marked in red coincides with the upper bound of the range considered for
the analysis, it is inged the highest possible forecasted loss, in a scenario in which the regional
mobility is allowedfrom Junel, 2020, while the possibility of free movement across the whole
national territory is given frordune 15This scenario concerning mobility has Ipeehosen since it

is the closer one to the facts that actually happened in Italy after the first generalized lockdown and,
therefore, the assessment is made with this block as a refeherféigure ¥ below, the same

computationsare presentedut with the parameter of the Growth Rate taken equal to 10%.
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Figure 36: Loss in terms of visitors for the Gallerie Estensi of Modena (from June to October, Growth Rate 10%)

Proceeding in this direction, also the calculations of the scenarios referring to a Getegfjual to
20% have been reported (Figur@).3Precisely, the green block contained in the graph below
represents the lower bound for the analysis range, comdsppto the lowest possible forecasted

loss in terms of visitors.
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Figure 37: Loss in terms of visitors for the Gallerie Estensi of Modena (from June to October, Growth Rate 20%)

With the same logic showed in Chapter 4, mésessary tdetermine the economic impact deriving
from these losses of attended audience. The graphs below contain the transformation of the numbers
of missed entries into monetary terms. The first one, in FigBreeBers to the scenarios obtained

with a Growth Rate considered equal to 5%.
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Figure 38: Economic loss for the Gallerie Estensi of Modena (from June to October, Growth Rate 5%)

Again, the red block represents the upper bound for the range of arayrsisding with the highest
possible loss forecasted, in case of a regional reopening scheduled on June 1,2020 and the possibility
of national mobility starting from June 15. Moving forward, Figure 39 contains the calculations
obtained with Growth Rate eglto 10%.
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Figure 39: Economic loss for the Gallerie Estensi of Modena (from June to October, Growth Rate 10%)

At the end, the lower bound of the range is presented in the following Bigusdich also contains

theexpected numbers in case of a Growth Rate posed at 20%.
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Figure 40: Economic loss for the Gallerie Estensi of Modena (from June to October, Growth Rate 20%)

The discussion of the results begins with the presentation of thesblm ¥ below. This contains

the forecasts and the actual results, both in terms of visitors and revenues redjispemridular the

Table also provides the number of visitors forecasted for each month from June to OctopertB020
reference to a Growth Rate equal to 20%. This choice has been made considering an unexpected,
from the points of view of both the working group and the Gallerie Estensi of Modena, growth in the

number of visitors in the summer months (July and Atgugarticular).

Visitors Visitors Revenues Revenues

forecasted registered forecasted registered
Jun. 220 526 868 € HZMAN € HZMH|
Jul. 2@0 455 1,801 € MZon € HZTMI
Aug. 220 818 3,450 € HZXZNH € C2ZNHI
Sep. 220 2,555 2,597 € 3,040.45 € NZXZCHI
Oct. 220 3,677 2,710 € oxXndaog € PZMMI
Total 8,031 11,426 € MHZ0Q € HNXZcC/
Computed losseg 79,872 € MNpZHYnOn

Tablel7: Presentation of the results for the Gallerie Estensi of Modena

By looking at theTable,it is observable how the numbers registered for these months outperformed
the respective forecasts, for a total of 3,978 visitors more than what expected, corresp@iaiagtto

the entire difference over the total forecabts.sake of precision, it is necessary to mention the fact
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that the last row of the Table includes also the sunk losses referring to the months from March to May
2020, in which museums were closed to the public.

According to the abovementioned formutasd the presented grapin order to test the goodness of

the model, ranges regarding both the number of visitors and the derived revenues have been

computed, and these are readable in the following Table 1

Visitors Revenues

Lower bound 83,567 € 157,498.24

Upper bound 85,882 € Mcnzcypd

Table18: Ranges of analysis for the Gallerie Estensi of Modena

In this sense, the actual results are slightly out of the boundaries tracked by this amalysis

therefore necessary to give an interpretation to this Amcthowed in the nexX@ection, even for the

Musei Reali of Turin the summer months presented a higher number of visitors registered and a
consequently higher amount of revenues frometing (with respect to the forecastsdpgether with

a reduction in October, because of the second wave péatigemic. If the latter is attributable to the

entry into force of the new containment measures, for the first event it is necessary to thealyse
context concerning travels and tourism occurred in Italy after the generalized lockdown of the first
wave of the virus.

With respect to the forecasts of the scenarios, a complete national reopening occurred as of the
beginning of June 2020, resultimga net increment of the mobility verified across the country. There

are studies, such as the one which has been conducted by Bizzafesuin(2020) that tried to
reconstruct the social mood and the willingness to travel of Italian people after the outbreak of
COVID-19 pandemic. From a survey on the expectations about the mobility in the next future,
N58. 6% of the sampl e ogsiblé to govia® fat, h3&% tcannot evew imhgine n o |
traveling and a quarter of the s ambpespdetlfis2at %) d
the end of August 2020, contagions in Italy have passed the thousand units per lualf clrttiese,
accordng to the Italian Ministry of Healthwererelated to returns from travels and holidajsese

data have put the experts in front of a necessary reassessment, especially in the face of ordinary scene
of crowding and clogging at the main mobility poleglinling stations and airports. The working

group and the collaborating museums believe that, although the cultural sector is among the most
affected by the current pandemic, the visitors expected have been positively influenced by this climate
of greater feedom and easing tiferestrictive measuregspecially in the months immediately after

the reopening
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5.2.3 The results of the Musei Reali of Turin

As done in the previouSection, in order topresent the resultdhe graphs below contain the
calculations adapted for each of the 24 scenarios generated by the coogaifed with the same
logic adopted for the Gallerie Estensi of ModeRae presentation starts wikigure41, containng

the number obtained consideg a Growth Rateequal to 5% These are, off course, expressed in

- TR

terms of expected loss in terms of visitor attendance.
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Figure 41: Loss in terms of visitors for the Musei Reali of Turin (from June to October, Growth Rate 5%)

These grapls, as previously saidgre similar tothe ones presented in Chapterafthough not
consideringthe months of November and December 2D2the forecasted horizoithe red block
represents the upper bound of the analysis range, being it thesthpgissible forecastedimber of
missed visitorsin a scenario in which the regional mobility is allowesm June 1, 2020~hile the
concessiorof travelling freelyacross theentire national territory isgrantedfrom June 15 This
Section has been builvith the same logic of the previous, adopting a uniform method for presenting
the operating results of the museums to the reader. Therefore, the following Riggiusdd to show

the expected loss when fixing a Growth Rate equal to 10%, representimigranediate situation

between the two extremes of the lower and the upper bound respectively.
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Figure 42: Loss in terms of visitors for the Musei Red#liTurin (from June to October, Growth Rate 10%)

Concluding this part, the lower bound of the range is contained in Figi&alw, which also shows

the expected numbers corresponding to a Growth Rate equal to 20%.
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Figure 43: Loss in terms of visitors for the Musei Reali of Turin (from June to October, Growth Rate 20%)

After this, it is necessary to translate the losses regarding the missed audience into economic terms.
The other graphs have beersérted in order to show this process of transformation, starting with

Figure 4, which provides to the scenarios obtained with a value for the Growth Rate equal to 5%.
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Figure 44: Economic loss for the Musei Reafi Turin (from June to October, Growth Rate 5%)

In this framework, the red block represents the upper bound for the range of the economic analysis,
corresponding with the highest possible loss forecasted, in case of a regional reopening scheduled on
Junel, 2020, and possibility of national mobility starting fradmmne 15Proceeding in this direction,

Figure % has been inserted for reporting the same computations but with the Growth Rate posed

equal to 10%.
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Figure 45: Economic loss for the Musei Reali of Turin (from June to October, Growth Rate 10%)

At the end, the lower bound of the range is presented in the following Figumi¢h also contains

the expected numbers in case of a GroRelte posed at 20%.
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Figure 46. Economic loss for the MusBeali of Turin (from June to October, Growth Rate 20%)

Having introduced thesaumbersthe discussion of resultsin startvith Table B which, as done for

the Gallerie Estensi of Modena in the previ@estion,contains the forecasts and the actual results,

in terms ofboth visitors welcomedand revenuesasted. Furthermore, the Table also provides the
number of visitors forecasted for each month from June to October 2020, having adopted to a Growth
Rate equal to 5%. This choice has been made according to the management and the personnel of this
cultural instituton, since they wanted to keep a low profile regarding these forecasts. Indeed, in the
case of this particular museal institution, all the relevant sites and fa@l&éscated only in the city

territory of Turin, differentiating from the Gallerie téssi of Modena, that have their visits place
divided between Modena, Ferrara and Sassuefwesenting somehow a limitation, in the particular

case of the reopening, according to the museersgmnepoint of view.

Visitors Visitors Revenues Revenues

forecasted registered forecasted registered
Jun. 2@0 6,448 6,650 € OoONnNXdg € HpPpXITQ
Jul. 2@20 7,734 7,692 € OYZpPN € nyzzTdqd
Aug. 220 12,096 14,185 € cpZmMd € dnzTYy
Sep. 2@0 10,808 12,617 € cyXITqgq € TYyZdy
Oct. 220 13,275 10,017 € TTZpPpH € cdznarn
Total 50,361 51,161 € HYynZd € oMTZXZn
Computed losseg 335,266 € MXZnnNnczopw

Tablel19: Presentation of the results for théusei Reali of Turin
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ObservingheTable, it ispossible to noticbow, as in the case of the Gallerie Esensi of Mod#re,
numbersregarding the summenonthsare higher with respect to the forecastéen though the
difference is smaller if compared to the totaith 3,856 units more with respect to the forecasts
(occurred in the summer montlm)er 51,161 registered visitofgloreover, due to the containment
measures, October presents lower results with respect to the model, similarly to the previous case.
Again, the last row of the dble includes also the sunk losses referring tg#redfrom March to

May 2020,corresponding to the months in which the generalized lockdown lasted

Considering the model formulder assessing the goodness of the forectstantervals of analysis
concerning botlthe number of visitors angvenues from ticketingave beertalculated and made

available in the followindg able20.

Visitors ‘ Revenues ’
Lower bound 316,564 € ,38874180
Upper bound 336,067 € ,4%2,813.01

Table20: Ranges of analysis for thdusei Reali of Turin

In this case it is possible to notice how the actual results fit in the ranges of an&dydi®th the
parameters considereddeed:

oppetT oo o ey
And:

Oplv chptg m Opht mip ugp Y ph Thy pa&r p

This means that the model has been able to provide a reliable assessment of the losses that a cultura
institution such as the Musei Reali of Tuhiave had to facgue to the ongoing COVH29 pandemic

On the other hand, it is also necessary to consider the fact that a second wave of the pandemic
occurred, bringing to new limitations and thus presenting assewarioof closure for the Italian

cultural sitesleaving also this analysis unterminatdthe nexParagraphs aimedto present this new
emergency situatiorriefly describing it from an institutional point of view, presenting the general
context and the measures undertaken by the Italian government tihdasecond coming of the

virus. This has been inserted coherently with the choice of reporting the timeline of events which
characterized this pandemic period and influenced the development of the model, which are described

in the literature review and ntinue in Paragraph 5.1 as well.
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5.3 The second wave of the COVIB19 pandemicin Italy

This Paragraph is aimed to provide a quick overview on the health and social situations in Italy after
the second wave of the COWII®, occurred starting from the last part of the year 2020rder to

be as clear as possible to the reader ofNMasterThesisdocument, the information here contained

are the most updated ones provided by the Italian governmtrg beginning of December 2020.

As a response to the rise in the contagion curve (FjQrevhich on 7 October 2020 reache878

new positives, the Prime Minist&iuseppe Conte annouritthe same evening a new Decree, in
force since Octobe8, which confirms the previous containment measures and also extends the state
of emergency until January 31, 202haking the use of masksandatory both in outdoor and indoor
places, except for private homes and for circumstances in which continuous isolation from people is
guaranteed not living togeth@&rhose who are doing sports, children under the age of six and those
with pathologies odisabilities incompatible with the use of the mask are exempt frisralihigation.

Regions can only take more restrictive measures than national ones and not loosening ones.

Now positive cases per day

40000 - 39911

20000 -

Figure 47: Contagions curveluring the second wave of the pandemic in Italy (source: kaggle.com)
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A new DPCM in force from Octobdr3,2020 also recommends compliance witasafety measures
(interpersonal distance and use of face masks) even in private homes in the presence of non
cohabiting people, and also strongly recommehdsvoidance ofparties and nab hostmore than

6 people not living together in their own home. This Decree intratiocge restrictive measures

than the previous ones: it reaffirms the prohibition of gatigeoutdoors and indoors; allows public
events to be held only in static form; sets the number of spectators for nationally and internationally
recognized sporting events and competitions, as well as for theatrical performances, concerts and film
screenigs at 1,000 outdoors and 200 indoors; prohibits amateur contact sports; sets the maximum
number of participants at 3@dividuals forcivil or religious ceremonies; suspends educational trips,
exchanges and twinning, guided visits and school outingsslimé access of relatives and visitors

to hospitality facilities such as nursing homes; allows the attendance of restaurant services only until
9:00 p.m. without consumption at the table and until 12.00 a.m. with consumption at the table;
encourages smantorking.

On October 18, 2020, the Premier gdm new Prime Ministerial Decree that alledMayors to
disposehe closure of streets and squares in urbanmegnthere gathering situations can be created,
after 9:00 p.m.; prohibits conferersogr congress activitiespgether withcommunity festivals and

fairs that are not of national or international interest; allows high schools to organize distance learning
activities, complementary to those in the presence, and universities to orgamiaetiligies based

on the epidemiological situation of the territory.

Starting from 22 October 2020, the Lombardy Region imgpassirfew from 11.00.m. to 5.00 am.

the next morningtherefore forbiddingo move except for situations of necessity, workhealth
reasons; the same measures are also adopted, starting from 23 October, also by the Campania Regio
(curfew from11.00 p.m.to 5.00a.m), by the Lazio Region (curfew frod2.00 a.mto 5.00a.m),

starting from 25 October by the Sicily Region few from 11.00 p.mto 5.00a.m.) and, starting

from 26 October, by the Piedmont Region (curfew from 1p.00to 5.00a.m.).

On the night of October 24, 2020, President Giuseppe Contgdsigather Prime Ministerial Decree,

in force from October 26 to November 24, which editd the measures adopted the closure of gyms,
swimming pools, swimming poolndwellness censs; closing at 6.00 p.m. catering activities; the
closure of theatrical,ancert and cinema halls, including outdoors; the closure of arcades, betting
rooms, bingo halls and casinos; the increase of integrated digital teaching for high schools and entry,
to high schools, not before 9.00 am. The Decree also strongly recominendts travel by public

or private means of transport, except for work, study, health reasons, situations of necessity, to carry

out activities or use unsuspended services".
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On the evening of November 3, 2020, the fourth DPI@Nbnging tothe second wavperiod was

signed. The MinisteriaDecree, in force from November 6 to December 3, 2020, prayidr a

curfew throughout the national territdippm 10.00p.m. at 5.00 a.m., with movements allowed only

for work needs or proven reasons of health and necessity. Ihelsdedthe closure to the public of
exhibitions, museums and other places of culture (such as archives and libraries), the use of distance
learning for upper secondary school, the suspension of public and private competitions that do not
take place in telematics, the closure of shoppingregm@ind medium and large sales structures on
holidays and préolidays, the reduction to 50% of the capaof public transport (excluding school
transporationg, in addition to the suspension of all other activities alreahyainedn the previous
decreesThe DPCM establishes four different risk scenarios, depending on the description in Table
21 below.

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Rt values Rt<1 Rt=11.25 Rt=1,251,5 Rt>1,5

Identifiable and _ _
Rapid growth of | Exponential

controllable
cases growth of cases
outbreaks
Identifiable and
Difficulties in Case tracking
Issues controllable
Relative tracking cases | impossible
outbreaks
difficulties in First signs of _
Hospitals

tracking cases | hospitals
overload
overload

Table21: Description of the risk scenarios according to the DPCM of Novem2028)

Furthermore, stricter measures for the advanced Regiofseadrio 3" andScenario 4", identified
as such by the Technie&kientific Committee. These measuresreissued with an order of the
Minister of Health, in agreement with the presidenttied Region concerned, and must have a
minimum duration of 15 days, which in any case does not go beyond December 3, the last day of
effectiveness of the Prime Minister Decree.
In the Regions (or parts of them) advancedScehario 3", also known a®tange Areas, that is,
Awith Rt values between Bfual td..25 and Requal tol1.5 and in which it is possible to limit only
modestly the transmission potential of the virus with ordinary and extraordinary containment
measureg, the curfew is valid from 10.00 pm at 5.00 am, any movement outsidéuheipality of
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residence is forliden, except for work needs or proven health or necessity reasons, and catering
services are suspended (only talkeay is allowed until 10.00 pm, and home delivery). All other
activities not mentioned (such as shops and schools up to the eighth grade)asive, as fothe
"Scenario 2"In the Regions (or parts of them) instead advanced toStenario 4", also known as

"Red Area$, with Rt values greater than 1.5, for which it is impossible to trace new cases and the
overload of welfare services ocsurthe prohibition of travel even within the Municipality of
residence, the suspension of catering services, the retail trade activities and the markets are closed,
and distance learning is introduced starting from the second grade. Personal serviceaaeveai

such as hairdressers and laundebreakdown of Italian regions and autonomous provinces in risk

scenarios according to this DPCM is provided in Figie

Figure 48: Division d the ItalianRegions according to the DPCM of November 6,2020

On the evening of December 2, 2020, a mmereelaw is approved, in force from the following day,
which allows the possibility of extending the validity of the containment measures for a qiesidd
days. To contain the spread of the contagion during the Christmas holidays, tiizesaeeeprohibits

any movement into or out of tieegions orAutonomousProvinces, to any scenario they belong,
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starting from DecembeRl, 2020 and until Januarg, 2021, and any movement outside their
Municipality of residence on 25 and 26 December 202Qlalahuary 2021.

On the evening of Decemb@&; 2020, Prime Minister Giuseppe Conte announces the new Prime
Ministerial Decree, in force from Decembér 2020 toJanuaryl5, 2021, which confirrad the
classification into three risk bands for the regions amdnomous provinces

As already mentioned, if an insight on the underlying context is fundamental when dealing with such
an uncertain situation, the main objective was to build an instrument capable to assess the economic
impact of COVID19 pandemic ovesultural institutions and to help them in managing this out of the
ordinary situation. This Chapter, even though the analyssé&en interrupted by the presented
disposures undertaken for containing the second wave of the pandemic, served as proof that the
Multiple Scenarios Model is able to providereliable assessment of the impact that measures in
response to a health emerggmaight have on museums, considering both the closure period itself
and the consequent transitory phase after a reopening.

When tackling an extremely complex topic suchtltes second wave of COVHR9, it would be
necessary an additional part of tMaste Thesis documergntirely dedicated to the forecasts and
possible outcomes that this terrible situation might bring, focusing firstly on the economic system in
general and then on the cultural environment. In this case, the risk is to just increasgtithef ldhe
document, providing mere previsions about an uncertain future, without adding concrete contents to
improve the Multiple Scenarios Model and, therefore, going out of the principal topic.

With this shortParagraph it is possible to declare caaled the analysis related to the discussion of

the presented modeln the perspective of another application, in the face of what has just been
presented concerning the new restrictions deriving from the second wave of the virus, the general
framework andormulas are the ones introduced in paragraBhAfain, these are not aimed to be a
mandatory rule to follow in order to apply the Multiple Scenarios Model, but they have to be
considered as a guideline through which computing the different scendr@sade presented in this
Master Thesis is the starting point of a wider span of research concerning the cultural heritage and
the ongoing pandemic. Only through multiple and various applications this model can be improved

and be an important tool for thneanagement of the post COI® cultural fruition.
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6. Conclusions

This final Chapterhas been introduced in order to conclude the prédasterThesis,highlighting

its findings, as well asdiscussing theacademic contributions and implicatiotigat this research
project broughtfrom the point of view obothmuseum practitioners and policymakeks the end
after presenting thmain limitations, somalternativedor future researchre alsgrovided

In the middle of a global pandemic, tiasterThesis pursued the objective of supporting cultural
heritage institutions, in particular museunmsmanaging this extraordinary situatidn particular

the focus has been posed on the econompact that the COVIEL9 outbreak would have brought
to the cultural sector.

It has been possible to synthesize the principal objectitbghe following research questions:

1. Which numbers or indicators can be used for assessing the economic impadct oM 19
over museums, that can be easily read but complete at the same time?

2. How is it possible to foresee potential evolution of the current scenario (as of March 2020)?

As already mentioned, this research project was born after an expligsteq Politecnico di Milano,

made by three northern Italian museums: the Gallerie Estensi of Modena, the Musei Reali of Turin
and the Palazzo Ducale of Mantua. Despigenature which is strictly related to the reality of the
three mentioned culturahstitutions, this research always aimed to be suitable for every cultural
institution worldwide, not being exclusively applicable to the Italian conlténdrefore, fter abroad

review of the existent literature on museuassyvell as on the potential iragt that a pandemic might

bring and on the virus itsel,specifictool has beeevelopedn order toanswer the aforementioned
research questienThis instrument consists iMdwltiple Scenarie@Model in which, for each possible
generatedoutcome concerning the underlying environmantterms of number of visitorsthe
economic impact is assessed on the badiseoflifference between the potential incomes obtde

in this pandemicsituation, and the ones which would be possible to @anorimal conditionsThen,

for validating the proposed moddkata coming directly from the collaborating institutions have been
gathered an@nalyzd. In particular,the results in terms of both visitors and consequent revenues
registeredduring thereopening period after the first wave of the COWVID pandemichave been
compared with the forecasgenerated a priori by applying the Multiple ScensaModel to these
northern Italian museums. Basically, the forecasts led to identify ranges in wliehahomic loss

of museums should have been included and, in order to test the goodness of the computations, it has

been verified whether the forecastyéactually resulted within these intervals.



6.1 Master Thesis findings

The findings of the preseMasterThesiscan bedivided into twomain parss: the first regards the
pure economicmpactassessed through the applicatafrthe discussedMultiple Scenaris Model,

the second concerns the identification of the relatedlenges that cultural institutions, particular
museums, will have to face in order to exit this crisis situation.

If, on the one hand, the fact that closures and restrictions due to the €@\&hdemic would have
gone to create damages to the maaestreams of cultural institution was alreadyegain factwith

no needf any demonstration, on the other hand the Multiple Scestaalel demonstrated that it

is possible to obtain a rapid assessment of these losses, resulting in an instrunsnusdga and

s ome how A c uascordingitozhe pdraenéters of the cultural institution willing to choose it
as a supporting tool in the management of the emergency. In partibelarocess of development

of this model highlighted two main facts:

1 Asof today, except from certain particular cases, revenues from ticketing still represent the main
sources of income as regards cultural institutions. There is an obvious direct relationship between
the number of visitors and thevenuesgeneratedand it s therefore possible to obtain a
sufficiently reliable assessment of the econommpact of COVID19 for museums even
avoiding the implementation of a maephisticatedorecast system

1 There are several factors to be taken auosideration when comparing the normality of the pre
pandemic to the newfé standardsntroduced by the COVIEL9 emergency, moving from the
economic field to the socipsychological sphere. To the extent of the discussed mutuel
gener al tyeda mh a@ismotbeé d n tused, in order to synth
on the potential audience that might haistted museums. In particular, relating only to the three
northern Italian institutions and the way in which the first generalized loaktias been carried
out in Italy, three levels of allowed mobility have been considered: Province, Region and Nation.
The underlying idea is that, on the basis of the contextual changes, legislators wilthedapt

necessaryestrictions, resulting then imancrease or a reduction of the potential public.

Secondlygeven though it is not the primary goal of tMasterThesis, it is also necessary to consider

the mechanisms that museums will put into force in order to fight the difficulties imposed by the
restrictions and the containment measur es-, ada
COVID era. h fact, the simple calculation of potential losses as an end in itself would not fully satisfy
the finalgoal of this MasterThesis, which aims to help cultural institutions in managing the crisis

and preparindgo a subsequent restaifithis has been, for example, analysed by Agostino, Arnaboldi
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and Lorenzini (2020), whicposed their attention on tlportance and the centralitijat digital
innovation must have in the actual museum management. They showeduniogy,tde weeks of
closure and the inability toeachmuseums, digital has become the tool of cultural delivery. In
particular, ithas beerthe social media channels thacame the reference for cultural fruition, no
longer representing a communication tool, but becoming amreahsfor providing and enjoying
culture.During March and April 2020, the average volume of posts published by museums on social
media channelsalibled compared to the previous months with an average of 4Qppostenth per
museum on Facebook (it was 25 pgstsmonth in February 2020), 60 twegsrmonth per museum

on Twitter (it was 32 tweetper month in February 2020), 33 pogisr month per museum on
Instagram (it was 15 posfger month in February 2020)n terms of response from the digital
audience, the 100 museums monitdrethis researckaw their followers on Facebook grow by 8.7%
betwea March and April 2020. In the samerpod, the average growth per museum of their followers
hasbeen5.2% on Twitter and 15.6% on Instagram.

In this context, digital and social media channels in particular, allowed the museum to enter everyone
daily life, increasing interest in the culturafifer by new audiences. It is clear that this situation
remains confined to those weeks, however this virtuous experience on the use of digital by museums
leads to a broader reflection on the potential offered by digital to make museums accessibies inclusi
and safe in the future scenarf@oncluding, the researchers stressed how, in approaching this phase
of fimuseal new norma| their contribution will continue to be focused on monitoring the adoption

of digital by museums, on the analysis of virtuousegigmces and on monitoring the perceptions of

digital audiences.

6.2 Master Thesis contributions

This Paragraphcontains the principal contributions that the preddaster Thesis brought. In
particular, two main aspects have been analymamyrdingo which the followingwo Sections have

been derived. Firstly, the academic contributions have been reported, focusing on those aspects that
have beendentified as a gap at trend of the literature revieand that thisMasterThesis pursued

to fill. Secondly, taking anore concretgerspectivealso thepracticalimplications emerged have

been highlighted, preseng the imppsitions that the COVIBL9 madeto the places of culture and

how the discussed model cattually be a useful instrument for museums practitionansl,

eventually, policymakers
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6.2.1 Academic contributions

In Paragraph 3.1, two research questions have been gheahswer to which is the key in order to
fill the main gap identifiedthe absence o direct assessmemiethodto measure the economic
impact of gpandemimvercultural heritageThe presented Muftle Scenarie Model represents the
answer, from the working group, to those initial questions and a synthesesesthlso reported in
Table 2 below.

Academic Gap Academic Contributions ‘

In order to keep the analysis both complete &
Which numbers or indicators can be used ft
_ o easy to be read at the same timthe model
assessing the economic impact of the CQV
exploits the number of expected visitors
19 over museums, that can be easily read b
main parameter to compute the expecte
complete at the same time?
losses due to the COVI® pandemic

This will still remain a difficult to manag

o . . parameter, due to the high uncertainty of thg
How is it possible to foresee potential _
context. However, the model basis the chang

evolution of the current scenario (as of Marg
2020)7?

in terms of potential available audience |
SELX 2AGAy3 (GKS 3SyS
Y20At Al@¢

Table22: Academic contributions

Furthermore, in the saniaragraph also other issues have been discussed. Indeed, when introducing
the synthesis of thditerature reviewas an essentiaprocessfor knowledge wideningthe main
difficulties making thigorocessnore complex have been listed. These find their rodtse difficulty

of the considered topic and in its constant uncertainty. They have been classified into three blocks
and now, by scrolling to the previously introduced list, it is possible to provide the reader with a quick
overview on how the working gup coped with tese difficulties, retainingalsothis part as elevant

contributionin order to perforniuture researtt

T The fAdistanceo i n themimzobleni, fromers sacadenictpoint af yew,c s :
hasbeem hat the focus of the expertigingwdmlawayi ti a
to contain damages the most. Then, experts (both academic aadadamic) started to publish
research andstimates about the impact of the pandemic on the various sectors andeutors.
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Sincethe health emergenay still ongoing, studiesind papers are daily published, coming from
various sources and focusing on different fiells a matter of fact, onaf the biggest challenges
for the working group has been to balancetthdeoff between the choice of the most recent
documentation and the risk of overloading tlocumentvith too many information that would
have led the focus out of the main topic supposed to be addressed;

1 The newness and uncertainty of the contims.issue in addition to the facthat no membeof
the working grouphad humanistic or medical competass; made the addressment of the
discussedopicstougher Moreover, even though as of today experts themselves have a wider
knowledgeof COVID-19 and its main implications, together with the fact that, with the discovery
of the vaccines, the end of the damic seems closer, the underlying context still presents a high
level of uncertainty and forecasting possible outcomes is still a complex task. Complementary to
the literature review process, a helpful behaviour has teestay as updated as possibletioa
topic, exploiting also untraditional sources of information, such as the ones made available by the
usage of social media. Howevérthese have the advantage of being fast accessible and easy to
read a fundamental aspect is represented by theyatnlitecognize and not to trust thecalled
fake news, which deviate the researcher to the actual widening of its knowledge

1 Thefocusof alreadyexisting contributionsif models discussing the potential economic impact
that a pandemic miglgfeneratareby large numbeavailable, theserere not entirely suiting the
goal of thisMaster Thesis, being the cultural heritage sector just a small part of the entire
economic systemMoreover, another objective was to avoid extremely complicated forecasting
procedures, in order to keep the reading of the Multiple ScexMddel quite easy for museums
practitioners.In this sense, the direct contact with the management and the maredrthe
requiring institutions (even though only virtuacilitated the development process. Indeed, the
possibility to have a constant feedback from people working on the field bastGally
representing thdinal users of this modglhas been an important advantage towards the

accomplishment of the declarbthsterThesis objective.

6.2.2 Practical implications

The developed model demonstrated that it is possible to assess the economic impact of an out of the
ordinary situation such as the outbreak of the COXtEDpandemic, relying on both quantitative and
qualitative aspects. Moreover, its main advantage is represented by the easiness of usage and the
velocity in which the results are computed. Beforeving to tle main challenges and implications
that COVID-19 generated for museums practitioners, @lgo possible to focus on the key point

around which the preseMasterThesis has entirely been built: Coronavirus had an impact on the
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cultural heritage sector. Wk reference to what showed in Chapter 5, in which computed forecasts
have been compared to the actual numbers of museums in order to test the goodness of the Multiple
Scenarie Model, Table 3 below contains thdifferencebetweerthe numbers at their first reopening

and theones referring to theame period of thprevious year 201%recisely, the months considered

are the ones between the first reopening (aftedttdden generalized lockdown) and the second
closures due to theecond wave of the virus, thus excluding those months in which museums have

been close@nd the number of visitors has been obviously equal to zero.

Gallerie Estensi of Modena Musei Reali of Turin ‘

2019 2020 2019 2020

Jure 6,973 868 29,569 6,650
July 4,142 1,801 28,306 7,692
August 6,196 3,450 42,161 14,185
Sepember 16,121 2,597 35,876 12,617
Odober 19,338 2,710 41,963 10,017
Total 52,770 11,426 177,875 51,161

Table23: Losses in terms of visitofsom 2019 to 2020 (Jur®ctober)

Then, as showed in the presétasterThesis, it is possible to transform the reduction in terms of
audience into economic loss for missed revenues. Tdbdgrithesizes these numbers for both the
northern Italian museums which participatethe validation phase of the developed tool, presenting
the percentage loss of visitors and, consequently, in terms of reveihesespect to the last year

(referringto the aforementioned period of analysis).

Gallerie Estensi of Modena Musei Reali of Turin ‘
Visitors Revenues Visitors Revenues
2019 52,770 € hpZyy 177,875 € cdyozZn
2020 11,426 € HANZcC 51,161 € oOMTZn
Losses (%) 78.34% 78.51% 71.24% 67.73%

Table24: Generalized losses with respect to 2019 (JOw&ober)

In light of this, even though this short analysis over a sample of only two museums cannot be assumed
as a punctual assessment of the COXDimpact over the entire cultural heritage sector, it is

however relevant to notice how, looking at the actual rarsjithe losses in terms of both visitors
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and revenues exceed, on an average, the 70 pekseantonsequence, some obvious questions arise,

above all:

T How wi I | museums adapt themselves to this #fn
situation behind?

1 Which are the keys to success in doing this and the main hurdles to overcome?

Recalling the contents presented Agostino, Arnaboldi and.orenzini, again, one of the most
important pillars will be digital innovatiorHHowever, in the pr€€OVID scenario, a strategic and
structured adoption of digital in museums was a privilege fordethhem In fact, out ofa sample

madeof 422 museums, only 6% had a strategic plan dedicated to digital innovation, 3% declared that
they allocate morghan 50% of their investment budget to digital, and digital skills were
heterogeneous with 37% of museums having figures dealing with digital, but without a dedicated
team.The only exception is represented by social media chgamigis76% of museums psent on

at least one social media channel, a percentage that grew by 22% between 2017 and 2020. Skills on
social media are also the most widespread with 84% of museums who said they have an internal or
external social media manager.

In this sense, it is ebr how policies and managerial choices must be oriented to focalize investments

in order to fill these relevant gaps in terms of digital technologies and skills. Then, it is also necessary
to consider the ways i n whinwihbetealieed. Alwaysweferrmg ma |

to the three aforementioned authors, three specific declinations have been proposed:

1 Phygital fruitiont where physical and digital experience are integrated, maintaining a constant and
continuous relationship betwedretmuseum and its audiences (Ballina et al., 2019). For example,
the visitor begins the online experience by using some content on the collections, then in the
museum he benefits from a dedicated path, which continues with furthesigbshline insighs;

1 Personalized and on demand fruitian:which the visitor will select the content that best suits
its needs and use it independently. This requires the profiling of online users and their habits in
order to be able to offer, on online platforfmossiby integrated with other sectdrsontent
created ad hoc for the It has been quite common in this particular period the idea of a Netflix
of culture G. Ronchi, 2020)to precisely underline the potential of digital to reach everyone in
their homes with personalized cont®nt

9 Frution accessible to generation dne of thanostdebated elements is the traofé between the

elitist consideredtontext of cultural content anbée need to make cultural heritage accessible to
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generation ZBeingdigital is an identifying element of poshillennials,which can facilitate the
approach to culture and the accessibility of cultural heritage by this generation. In this direction
it is possible tanentioncultural gaming initiatives (Lampis, 2018; Solima, 2018) or the opening
of social channels targeting millennials, such as the choice of the Uffizi Galleresatean

account on TiKTok.

In this context, the skills necessary for museum management are increasingly integrated and require
knowledge of cultural heritage, as well as the knowledge of digital technologies and the supervision
of managerial tools. The definition of new competencefilps for museum professions is
increasingly necessary todayith the supervision and knowledge of digithht must represent a
transversal element in training courses. For these reasatherefore possible to underline, once
again, how investmés in new professional figures, new technologies and new tools are fundamental

in order to bring an effective changetbécultural paradigm.

6.3 Limitations and future research

The main limitations concerning this research project rely on the methodalogyed, particularly
when applying it to the three aforementioned northern Italian museose all, the two main

problems identified by the working group are:

1 The adopted forecasting techniqure:Chapter, it has been pointed out that theethod chosen
in order to compute the forecasts about the number of visitors does not have to represent a
constraint in the application of the Multiple Scenardodel. However, in the particular case
presented in thiMasterThesis, theadoptedOLS methodmay result in an extremely simplistic
representation. This choice has been driven from the rush, in the very first days of development,
of quickly obtaining data to analyze and from the museums themselves, which required
calculations not too complicated be interpreted;

1 The qualitative approach in estimating Growth Rate valtigs:is one of the key parameters of
the presented model, weighting how the audience will grow overtime. For the same reasons
discussed in the previous point, the choice made by the working gesujts in an extreme
simplification of this parameter. Ieed, even though agreed with the collaborating institutions,
presenting a fixed range of only three possible values may not be considered satisfactory for
subsequent studies. To overcome this issue, a more direct approach towards the public can be a

possilbe solution, being this coefficient synthesizing their willingness to join, again, the place of
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culture. As an example, in the ambit of this research project, the working group also created a
short survey that these northern Italian museums submittedit@tidience through social media
channelsand newsletters. For reasons due to the timing and the fact that, tinthaa lot of
questionnaires have been proposed to the general public, the mafmésgronsekas been quite

low and, therefore, the samephas not been retained sufficiently reliable in order to introduce
these results in the presdniasterThesis. However, this can be considered as a starting point for

future improvements and the mentioned survey is available in the Appendix.

As regards possible future researche direction is surely the one concerning further improvements

to the Multiple Scenar®Model. In particular, by observing the actual evolution of the current events,

it will be possible to refine the way in which the modelling is carried out, providing a more accurate
possible evolution of the scenarios (e.g. not limiting it to only manigahe trend regarding allowed
mobility).

Then, the Multiple Scenari® Model can also be applied to other cultural institutions. These
institutions are notorcedly supposed to bgist museumssince is also possible to consider other
places of the cult@r such as libraries, archiveschaeological areas and par&ghibitions theatres

and cinemas. Moreover, a further goal is that the developed model can be a useful tool and therefore
be applied to cultural institutions located abroad as well, not reguitan application solely suitable

to the Italian context.



Appendix

A. Musei Realiof Turin & Palazzo Ducale of Mantua price range

Regular ticket

€ Mp

Reduced ticket (185 years old)

€ H

Free ticket

Schoolspeople with disabilities and relative

companion, journalists and tourist guides
with card, young people under 18 years ol
ICOM members, MIBAGTaff, teachers and

students.

Table25: Musei Realof Turin tickets price

Regular ticket(Palazzo Ducale only)

Regular ticket (Palazzo Ducale + Camer

degli Sposi)

Reduced ticket (185 years old)

Free ticket

Schools, people with disabilities and relati
companionjournalists and tourist guides
with card, young people under 18 years ol
ICOM members, MIBAGTaff, teachers and

students.

Table26: Palazzo Ducale of Mantua tickets price
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B. Musei Realiof Turin & Palazzo Ducale of Mantuamonthly revenues per
visitor

Revenues Number of visitors Coefficient
Jan. 2019 € 944875.84 40,148 4.85
Feb. 2019 € 159,523.25 37,280 4,28
Last week of Feb. 2014 € 43,329.56 30,708 1.41
Mar. 2019 € 524340.58 65,505 2.33
Apr. 2019 € 249,579.73 48,233 5.17
May 2019 € 167,896.25 40,710 412
Jun. 2019 € 141,959.00 29,569 4.80
Jul. 2019 € 140,883.68 28,306 4.98
Aug. 2019 € 227,331.15 42,161 5.39
Sep. 2019 € 228,042.93 35,876 6.36
Oct. 2019 € 245,226.08 41,963 5.84
Nov. 2019 € 203,677.46 42,585 4.78
Dec. 2019 € 251,142.54 46,353 5.42

Table27: Revenue per visitor for Musei Reali of Turin
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Revenues Number of visitors Coefficient

Jan. 2019 € 102,237.00 15,988 6.39
Feb. 2019 € 73,146.00 11,201 6.53
Last week of Feb. 2014 n.a. n.a. n.a.
Mar. 2019 € 130,861.00 40,901 3.20
Apr. 2019 € 265,960.00 50,533 5.26
May 2019 € 200,393.00 49,178 4.07
Jun. 2019 € 149,819.00 19,594 7.65
Jul. 2019 € 114,205.00 13,871 10.40
Aug. 2019 € 177,868.00 23,937 7.43
Sep. 2019 € 187,707.00 21,842 8.59
Oct. 2019 € 216,125.00 34,539 6.26
Nov. 2019 € 205,799.00 35,512 5.80
Dec. 2019 € 191,492.00 29,346 6.53

Table28: Revenue pevisitor for Palazzo Ducale of Mantua
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C. GRETL OLS output for Musei Reali of Turin & Palazzo Ducale of Mantua

Model 1: OLS, using observations 1-6
Dependent variable: Visitors

coefficient std. error t-ratio p-value

const 207797 31111.8 6.679 0.0026 kkxk
Years 47062.6 7988.76 5.891 0.0042 kxx

Mean dependent var 372516.3 S.D. dependent var 92981.73
Sum squared resid 4.47e+09 S.E. of regression 33419.38

R-squared 0.896655 Adjusted R-squared 0.870818
F(1, 4) 34.70512 P-value(F) 0.004152
Log-likelihood -69.79858 Akaike criterion 143.5972
Schwarz criterion 143.1807 Hannan-Quinn 141.9300

Figure 49: OLS output for the Musei Reali of Turin using gretl

Figure 50: OLS output for the Palazzo Ducale of Mantua using gretl
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